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FOREWORD

SEAOPS manuals are issued by authority of Chief of Naval Operations (CNO) and under direction

of Commander, Naval Sea Systems Command (COMNAYV SEASY SCOM). These manuals are basic
manuals for LCAC operations and training. They contain information on craft systems, operating
procedures, emergency and casualty control procedures, standards, training and administration, cargo
handling, performance data, well deck ship operations, alternate missions, and mission planning required
for safe and effective LCAC operations and training.

Currently, the manuals in the SEAOPS series are:

» Volume | - Safe Engineering and Operations (SEAOPS) Manual for Landing Craft, Air Cushion
(LCAC)

* OCP - SEAOPS Operation and Casualty Procedures (OCP) for LCAC

* MPC - SEAOPS Mission Preparation Checklist (MPC) for LCAC

* Volume |- SEAOPS Manual for LCAC Standards, Training and Administration

* Volume Ill - SEAOPS Manual for Well Deck Operations

* Volume 1V, Part 1 - SEAOPS LCAC Cargo Loading Manual

» Volume IV, Part 2 - SEAOPS Vehicle Loading Pocket Handbook

* Volume V - SEAOPS Manual for LCAC Mission Planning

* Volume VI - SEAOPS Manual for LCAC Alternate Missions

SEAOPS manuals are LCAC operating standards; however, by themselves, the manuals are not a
substitute for common sense and good judgment. A rapidly changing emergency condition or a situation
affecting life or property will require ship and craft crewmembers to promptly apply common sense and
good judgment.

Each LCAC crewmember is responsible for being completely knowledgeable of appropriate manuals.
They shall be studied from cover to cover as afoundation for safe LCAC operations.

This manual (SEAOPS Vol 1V, Part 1) is structured in the following manner:

» Chapter 1 - Introduction

» Chapter 2 - Description of LCAC Features

» Chapter 3 - LCAC Configuration

 Chapter 4 - General Procedures

» Chapter 5 - Specific Procedures

» Appendix A - Technical Manual Deficiency/Evaluation Report (TMDER)

This manual provides all information necessary for LCAC cargo loading, restraining and off-loading. It
also provides procedures for determining cargo Center of Gravity (CG) and placement, and methods

for determining restraint requirements. LCAC Loadmasters, Craftmasters, and personnel involved in
mission planning must have a complete understanding of this manual to successfully conduct amphibious
missions.

Revision 2 FOREWORD-1



SI9LCA-AA-SSM-050

It is accepted that operational or test requirements may require waiver of SEAOPS parameters or
procedures. Operational commands, whether ACU or ship, shall submit specific waiver requests to the
waiver granting authority as set forth in Appendix H of SEAOPS Volume II. The period that the waiver is
to be in effect shall be contained in each request. Each waiver request should address a separate subject.
Commands conducting test and trials shall submit specific waiver requests to the Commander, Naval
Sea Systems Command, following the same guidance. Each request should be treated as a new entity,
avoiding the establishment of precedents and processed in atimely manner.

The following definitions apply to WARNINGS, CAUTIONS, and NOTES found throughout the manual:

WARNING I

An operating procedure, practice, condition, statement,
etc., which, if not strictly observed, could result in injury
to or death of personnel.

An operating procedure, practice, condition, statement, etc.,
which, if not strictly observed, could result in damage to, or
destruction of equipment, or loss of mission effectiveness.

NOTE

An essential operating procedure, condition or statement,
which must be highlighted.

In this manual "shall”, "will", "should", and "may" are used as follows:

* "shall" - to express a binding provision
* "should" and "may"- to state nonmandatory provision
» "will" - to express a declaration of purpose or to state futurity

Ships, training activities, supply points, depots, naval shipyards, and Supervisors of Shipbuilding
(SUPSHIPS) are requested to provide maximum practical use and evaluation of NAV SEA technical
manuals. Errors, omissions, discrepancies, and suggestions for improvement to SEAOPS manuals and
CD ROM shall be reported viathe TMDER form provided in Appendix A of this manual.

1. SEAOPS MANUAL FEEDBACK SYSTEM

a.  The purpose of recommended changes is to increase LCAC operational effectiveness and
combat readiness, or to improve operational safety. Feedback should be submitted to
recommend revisions to procedures in SEAOPS manuals or to correct document errors.

b. Feedback identifying discrepancies or conflicts between training and operational procedures
noted in SEAOPS manuals and other documentation should be submitted only when SEAOPS

FOREWORD-2 Revision 2
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manuals are suspected to be in error. Feedback on other documentation should be submitted
via appropriate feedback system.

2. URGENT FEEDBACK

Urgent feedback identifies and recommends corrections to technical discrepancies or operational
procedures that could lead to equipment damage or injury to personnel. This category is established to
provide rapid resolution of suspected SEAOPS discrepancies.

2.1. Urgent Feedback Preparation Urgent feedback shall be submitted by priority message to
SEAOPS Model Manager (either ACU Four or Five) and the following action addressess. PEO EXW
Washington DC//PMS377// COMNAV SURFLANT Norfolk VA//N4/N5// COMNAV SURFPAC

San Diego CA//N4/N4312B// NAV SURFWARCEN COASTSY STA Panama City FL//A41/A42//
COMPHIBGRU ONE//N3/N4// COMPHIBGRU TWO//N3/N4/N76// COMPHIBGRU THREE//N3/N4//
COMPHIBRON ELEVEN//N3/N4/ COMNAVBEACHGRU TWO//N3/N8// COMNAVBEACHGRU
ONE//N3/N8/N81A/N81C// ACU FOUR"// ACU FIVE" // ACU FIVE DET WESTPAC ALFA//

NAV SHIPY D Puget Sound Det Boston MA//280// EWTGLANT Norfolk VA//N2/N7// ENTGPAC San
Diego CA/IN7. Feedback shall contain:

a. A feedback number consisting of year and two digit sequential number based upon the number
of urgent feedbacks submitted that year by the orginating activity

b. SEAOPS volume, page, and paragraph number

c. A detailed description of the problem, justification for proposed change, and any documentation
references

d. Recommended revised text.

2.2. Urgent Change Processing Urgent feedbacks will be processed as follows:

a.  Message recipients shall submit comments, if warranted, to SEAOPS Model Manager within
three working days. Negative response is not required, and response may be by any means.

b. SEAOPS Model Manager shall issue advance change notice by Naval Message to addressees
per Paragraph 2.1., normally within five (5) working days of receipt.

c. The advance change will be incorporated into the normal SEAOPS Review Conference as an
agenda item.

3. ROUTINE FEEDBACK

Routine feedback describes change recommendations that do not meet the definition of "urgent".
SEAOPS Model Manager may elect to upgrade routine feedback to urgent and to process related
recommendations as outlined in Paragraph 2.2..

3.1. Routine Feedback Preparation Routine feedback will be submitted to SEAOPS Model
Manager, via submitting activity’s chain of command, using a TMDER contained in the last appendix of
each SEAOPS manual. Each revision requested requires a separate form. Rearranging several stepsin a

*To the unit not currently the SEAOPS Model Manager.
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document because of a single technical change counts as one revision. Feedback must be as clear as
possible and provide, as a minimum, the following:

a ldentification of the location of the problem in SEAOPS document (volume, chapter, page,
paragraph, table, figure, foldout).

b. Description of problem and justification reference for change where applicable. A copy of
reference pages that support the recommendation should be provided.

c. Exact wording of recommended solution.
d. Insignature blocks, indicate the person who would serve as best point of contact with an
asterisk (*). Ensure that the name is legible and include a phone number when possible.

3.2. Routine Feedback Processing Routine feedback shall be retained by SEAOPS Model Manager
and presented as agenda items at the next SEAOPS Review Conference.

3.3. Advance Changes Advance changesto SEAOPS manuals shall be reviewed and acted upon at
the next SEAOPS Review Conference and approved by Director, Expeditionary Warfare.

4. INCORPORATION OF CHANGES

Revisions and changes are distributed to holders of SEAOPS manuals.

FOREWORD-4 Revision 2
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CHAPTER 1

INTRODUCTION
1-1. PURPOSE

The purpose of this manual is to provide cargo handling personnel with sufficient information and data
to load, restrain, and offload all types of cargo efficiently and safely and to explain the restrictions
governing these operations. This manual is a two-part document consisting of a general manual for
Landing Craft, Air Cushion (LCAC) Cargo Loading, Part 1, and a VVehicle L oading Pocket Handbook,
Part 2, that provides reference material for vehicle loading.

1-2. SCOPE

The manual contains descriptions, physical characteristics of the LCAC, and cargo handling equipment.
Complete instructions are included for loading and offloading pertaining to various types of cargo
transported on the LCAC. Restrictions based upon structural strength of the LCAC, and weight and
balance, control the amount and placement of cargo. The restrictions shall be complied with to ensure the
safety of the LCAC and crew.

1-3. USE OF THE MANUAL

Thismanual is prepared for use by loadmasters and cargo handling personnel. It provides information
which will enable them to do their work safely and efficiently. Information is presented in the sequence
inwhich it islikely to be required for use.

1-4. ARRANGEMENT OF THE MANUAL

The manual is divided into five chapters.

» Chapter 1 - Introduction

» Chapter 2 - Description of the LCAC Features
» Chapter 3 - LCAC Configuration

» Chapter 4 - General Procedures

 Chapter 5 - Specific Procedures

a.  Chapter 1 - Introduction. This chapter presents the purpose, scope, use of manual, arrangement
of the manual, and description of the LCAC.

b. Chapter 2 - Description of LCAC Features. This chapter presents a general description of the
LCAC and its cargo compartment, including its profile, loading capabilities, ramp systems,
cargo deck, tiedown fittings, seat and litter provisions, crew communications, safety, and use
and storage of cargo handling equipment.

c. Chapter 3- LCAC Configuration. This chapter presents LCAC preparation instructions with
respect to cargo and personnel loading.
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d. Chapter 4 - General Procedures. This chapter contains instructions relative to load planning
loading, cargo restraint, and offloading procedures.

e. Chapter 5 - Specific Procedures. This chapter contains information on cargo items that require
special handling or procedures to load, restrain, offload or launch.

1-5. CHANGE SYMBOLS

Revised text isindicated by a black vertical linein either margin of the page. The change symbol shows
where there has been a change. The change might be material added or information restated. A change
symbol in the margin by the chapter number and title indicates a new or completely revised chapter.

1-6. DESCRIPTION OF LCAC

The LCAC are built by Textron Marine Systems, of New Orleans, Louisiana, and Avondale Gulfport
Marine of Gulfport Mississippi. The primary mission of the LCAC isto transport cargo, equipment and
personnel from ship to shore during amphibious operations. The LCAC is capable of transporting a
normal load of 120,000 pounds in significant wave height (SWH) of 3.5 to 5 feet. The cargo consists
mostly of wheeled vehicles and tracked vehicles up to and including the M1A 1 main battle tank. Most
cargo is loaded through either the bow ramp or the stern ramp. Up to 23 personnel can be transported
in the cabin modules (16 port and 7 starboard). Additionally, a limited number of personnel can be
transported in armored vehicles.
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CHAPTER 2

DESCRIPTION OF LCAC FEATURES
2-1. GENERAL

All LCACs have the same configuration for transporting cargo and passengers. The location of the
center of gravity (CG) varies dlightly from craft to craft. Specific location for each craft CG is being
maintained in craft maintenance records.

2-2. CARGO DECK AREA

The LCAC cargo compartment extends from frame 1 through frame 19 as shown in Figure 2-1. The
design dimensions are 27 feet wide, from frame 1 to 4 feet aft of frame 16, by 67 feet long plus the
remainder of the aft ramp areawhich is 14 feet 10 inches wide by 10 feet 9 inches long as shown in
Figure2-1 . Out of atotal length of over 78 feet only 49 feet 9 inches of the cargo deck islevel. Thelevel
area starts at frame 4 and ends at frame 16. Forward of the level cargo deck, the deck is sloped 7 degrees
beginning at frame 4 to frame 3 then 14 degrees to the bow ramp as shown in Figure 2-2. The rear deck
areais sloped at 7 degrees beginning frame 16 and then to 12 degrees from frame 17 to the stern ramp
as shown in Figure 2-2 . Both the bow and stern ramps are lowered and raised by electrically operated
hydraulic cable winches and can be lowered to a maximum 22 degrees angle.

—
=
&)

YELLOW LINE ,qm 28 7
280" AFT OF FP o7

FORWARD
PERPENDICULAR

CARGO DECK MEASUREMENTS ARE AS MEASURED ON THE DECK (FP)
AND MAY VARY SLIGHTLY BETWEEN CRAFT.

Figure 2-1 Cargo Deck with Dimensions
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Figure 2-2 Cargo Deck Sde View

2-3. CARGO DECK AND RAMPS

The LCAC cargo deck has approximately 1969 square feet and accommodates all combat and combat
support equipment currently in the Marine Corps inventory. It is constructed of 3/8-inch aluminum plate
withinternal longitudinal tee stiffeners spaced every 9 inches, and athwartships framing every 4 feet. Four
tiedown rails run the length of the deck. The rails are constructed of extruded aluminum sections welded
flush with the deck. Tiedown sockets, 2 inchesin diameter, are located on each rail. Stainless steel inserts
in the sockets accept a standard grab hook assembly. Socket horizontal and longitudinal pull anglesrange
from 15 to 80 degrees from horizontal. To aid in cargo positioning, ayellow athwartship line designating
the geographical center is painted across the cargo deck at station 495 inches. Hash marks are painted 10
feet apart on the tiedown rails fore and aft from this athwartship line. A yellow longitudinal lineis painted
on the craft centerline for the same reason. Figure 2-1 shows the arrangement of the tiedown rails and
deck markings. The semi-circles and dotted lines delineate areas of the cargo deck which should normally
be kept clear to allow access to command, passenger, and engine modules and the flow of combustion air
to the engines. Cargo in the vicinity of the main engine air inlets must be positioned at least 12 inches
from the engine module bulkhead in order to ensure that sufficient air is available to the engines.

The bow ramp, 28 feet 4 inches wide by 8 feet 6 inches high, and the stern ramp, 14 feet 10 inches wide
by 8 feet 6 inches high, both are operated by hydraulic cable winches, two for the bow and one for the
stern ramp. These ramps are hinged at the base and open downward to provide aground to craft interface.

2-3.1. Strength Limits The cargo deck load limitations are as shown in Figure 2-3. The areas near
the center rails have additional strengthening for support of tracked vehicles and other vehicles with a
gross weight over 50,000 pounds. Bow and stern ramps are capable of withstanding all cargo loads
provided the ramp is extended to the ground position prior to loading. For specific limitations for the
craft and cargo deck, refer to Table 2-1.
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FR-16
(773 INCHES)

CARGO DECK: CRITICAL LOADINGS

AAVP-7 AND TIRED

M1AT/MBOAT TANK VEHICLES LESS THAN

AND LACH VEHICLE

50,000 POUNDS

TIRED VEHICLES TO 80 PSI
PALLETS AND CONTAINERS TO 250 LB/FT
HARD RUBBER TIRED 6,000 LB FORKLIFT

Revision 2

TO HALF CAPACITY

Figure 2-3 Cargo Deck Load Diagram

Table 2-1 Specific Limitations for the Craft and Cargo Deck

[tem Limitation
Maximum allowable craft weight 368,250 pounds
Optimal Operationa (cargo and fuel) 490-495
Longitudinal Center of Gravity (LCG) from
the forward perpendicular (FP)
Optimal LCG loaded (lightship plus cargo) 487
Optimal Transverse Center of Gravity (TCG) | Centerline
Maximum allowable footprint without shoring | 80 psi
Tracked and wheeled vehicles over 50,000 center rails only
pounds
6000 pound forklift (hard rubber tires) 3,000 pounds
movement on deck load limit
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2-3.2. Tiedown Rails The cargo deck has four rows of tiedown rails spaced approximately 99 inches
apart with 2-inch diameter receptables located between 12 and 15 inches apart along the entire length of
the tiedown rail, see Figure 2-1 . The ultimate load capability for each tiedown socket is 40,250 pounds;
working load is 35,000 pounds at the optimum 30 degree restraint angle.

2-4. TROOP SEATS AND COMFORT PROVISIONS

2-4.1. Troop Seats The LCAC has the capability of transporting up to 23 troops. Seats with seatbelts
are provided for 7 troops in the starboard cabin and 16 in the port cabin as shown in Figure 2-4. One of
the 7 troop seats on the starboard side is the troop commander seat which is on the crew deck (01 level).
A wave commander seat is aso provided on the 01 level behind the Craftmaster.

SEATING FOR 16
LOADMASTER
DECK ENGINEER

/7 HEAD

|
T

I

AR|{19 FR|17 FR 15 FR 13 FR 11 FR 9 FR 7 FR 5 FR| 3 FR| |1
g or crart | ettt |

T | — NAVIGATOR
e
I =
il — L 25 o+ |
% y ° [ =2 1 I 5%‘5\7\7% /—— TROOP COMMANDER
p T £ —1 ENGINEER

WAVE COMMANDER

SEATING FOR 7 CRAFTSMASTER

Figure 2-4 Crew and Passenger Seating

2-4.2. Comfort Provisions Comfort provisions, Figure 2-4, consist of a portable sanitary toilet, on the
right side of the forward bulkhead of the port cabin, and a 5-gallon removable igloo water cooler, on the
outboard bulkhead of the port cabin.

2-5. RAMP SYSTEMS

The LCAC has both a bow and stern ramp used for loading and offloading cargo. Both have an
electrically driven hydraulically operated cable winch systems for raising and lowering the ramps.

2-5.1. Bow Ramp The bow ramp has two separate cable winch systems, one on each side adjacent to
the port and starboard forward line handler stations as shown in Figure 2-5. The bow ramp is actuated by
any of three switches marked UP/DOWN, one on the Craftmasters overhead panel and one on each of
the port and starboard ramp pedestal covers. Either system is capable of raising or lowering the bow
ramp. These two pedestal switches are mounted just above deck level on the forward outboard side of the
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pedestals. The bow ramp speed is set by positioning a 2-way switch on the Craftmasters overhead panel
to either SLOW or FAST. In the event of an electrical failure to both electrical pumps an emergency
hydraulic hand pump can be connected to system hydraulic fitting on the aft end of the ramp pedestal to
raise or lower the bow ramp. Each side of the bow ramp has a screw type cam lock for locking the ramp
in the closed position once it israised. Pip pins used to secure the screw handles into to the lock position
extinguish the RAMP UNLOCK light on the Craftmasters overhead panel.

ANy (=T s o
(PORT ONLY) muumug% %ﬁ%u Hﬁ\w H” ‘ ‘ ‘ ‘ k:” u 'ﬁ ( | (PORT and STBD.)
El=]E o

D
[T

Figure 2-5 Location of Bow and Stern Ramp Hydraulic Pedestals

2-5.2. Stern Ramp The stern ramp system and operation is the same as the bow ramp except it only
has a single hydraulic system. This system islocated on the aft port side adjacent to the port propeller as
shown in Figure 2-5 . The system is operated by either of two switches; one located on the Craftmasters
overhead panel and the other mounted on the aft bulkhead adjacent to the stern ramp for TEXTRON built
craft and on port engine module at frame 15 for AGM built craft. The switches are marked UP/DOWN
and can operate at afast or slow speed as selected on the Craftmasters overhead panel. Locking and
emergency raising and lowering systems are identical to the bow ramp systems.

2-6. CREW COMMUNICATION

The LCAC communications system provides both internal and external communications capability for
crewmembers. All systems provide for two-way communications except for the public address (PA)
system which only provides one-way communications. Public address speakers are installed in both port
and starboard crew compartments and externally on top of the port and starboard engine compartments.
The communications equipment may vary among craft but all contain the same basic system of UHF,
VHF, FM, HF, PA, and Man-on-the-Move (MOM ) radio capability plus an internal voice communications
system. External communications is provided for through the communications control units (CCU) as
discussed in SEAOPS Volume I. Internal communication is provided for through the interior voice
communication units (1VCUs), which is part of the CCU, the PA system and soundpowered phones. The
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IVCU system isthe primary internal communications system for the LCAC crew. The IVCUs are located
in the port and starboard passenger compartments and by the cargo deck on each engine compartment as
shown in Figure 2-6. The IV CUs are interconnected through a function box to all CCUs.

iiT mfl =]
~ | e ~ : O
% (17 £h
O TIEDOWN STORAGE LOCKER
FR 18 FR |16 FR 14 / FR 12 FR 10 FR 8 FR 6 FRf 4 FR 2
G OF CRAFT ; MR AR i L ! S ;
R|19 FR|17 FR 15 %R 13 FR 11 FR 9 FR 7 FR 5 / FR| 3 FR |1
L COMMUNICATIONS STATIONS 4&
TIEDOWN STORAGE LOCKER
N \ﬁ’ﬂ |
ﬁ‘ I T ] P = &]j
H [ il o | O
o = nlu (M|

Figure 2-6 Communication Sations and Tiedown Storage Lockers

2-7. CARGO DECK LIGHTING

The LCAC has 14 deck lights which provide light for and around the cargo compartment. Eight of these
are in the cargo deck area with four on each the port and starboard sides. There is one at each of the
four linehandler stations and one at each the port and starboard life raft stations. Red lens are provided
for wartime use with yellow lens the standard for peacetime. All the lights are controlled from the
LIGHTS panel at the navigators station.

2-8. MISCELLANEOUS ITEMS

2-8.1. Stowage Of Cargo Handling Equipment Fifty cargo tiedowns are carried aboard each LCAC.
There are two stowage lockers, one on each side of the craft, between the lift fans (Figure 2-6). Each
locker holds 25 cargo tiedowns; any additional tiedowns are stored below decks. Shoring or dunnage
materials, when carried separately will be strapped to the cargo deck.

2-8.2. Tiedown Devices The primary tiedown assembly used aboard the LCAC is the standard US
Navy 35,000 pound working strength Peck and Hale Adjustamatic type tiedown lashing assembly with a
LOK-ALQY-6 aloy connecting link, as shown in Figure 2-7. Each lashing shall have a cable length

of 12 feet and be provided with 9 feet of adjustment beads. Cargo with no tiedown provisions must be
restrained by cargo nets or the 5,000 pound aircraft tiedown restraints shown in Figure 2-8.
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1=1/4 SHACKLE
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TENSIONER

FOOT LINK

Figure 2-7 35,000 Pound Tiedown Assembly
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TIEDOWN DEVICE APPLICATION TO CARGO

WITH NO TIEDOWN PROVISIONS

TYPICAL
COMPOSITE CARGO LOAD WITH NO

TIEDOWN PROVISIONS

Figure 2-8 Tiedowns for Cargo without Tiedown Provisions
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CHAPTER 3

LCAC CONFIGURATION
3-1. GENERAL

This chapter provides information necessary for LCAC preparation for cargo missions.

3-2. DECK SAFETY

When the LCAC main engines are operating, the rotating equipment on the craft (lift fans, shafting, and
propellers) is aways potentially hazardousto all embarked personnel. Safety guidelines for operations on
the cargo deck when these components are turning are provided in this chapter.

3-2.1. Two-Man Rule Whenever personnel are on deck with rotating equipment turning or during any
other potentially hazardous operation, a TWO-MAN safety rule shall be used with each crewmember
having the other under continual observation and communications. Should it become necessary for

both to concentrate their efforts elsewhere, a third person such as the Navigator shall be dispatched to
act as safety observer.

3-2.2. Precautions

a  When the main engines are operating, all personnel on the main deck shall always be under
the positive control of, and have reliable communications with the Craftmaster or Engineer
vialVCS or MOM radio.

b.  Under no circumstances shall work be performed in the vicinity of the propeller FOD screens
when the propellers are turning (see Figure 2-1).

c.  Under no circumstances will personnel be inside a FOD screen while alift fan or propeller is
turning or has the potential for turning (e.g., engine purge).

d. All personnel on deck when the main engines are turning shall have eye and ear protection.

3-2.3. AFT of Frame 15 If conditions permit, main engines should be shut down when personnel are
required to work aft of frame 15 (Figure 2-6 ). However, there are situations which require personnel to
work in this area when craft propellers are turning. Therefore, personnel are allowed aft of frame 15 to
perform required standard operating procedures such as those delineated below. These actions will be
conducted with Craftmaster approval and under the direction of the Engineer or Loadmaster and will be
conducted only when the craft is off-cushion and prop pitch is set as plus/minus 10 degrees or less.

The following procedures are examples of required procedures which must be performed aft of frame 15.

Leak checks of after lube systems during engine start-up.
Confirmation of scavenge fan and oil cooler operations.
Investigation of a suspected low lube oil level.

Investigation of a suspected lube oil or hydraulic system leak.
Raising and lowering the stern ramp.

Do T
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f.  Loading, unloading, griping, and ungriping of vehicles/cargo, including AAV launch.
g. Towing operations.

3-3. RAMP PREPARATION AND OPERATION

3-3.1. Ramp Preparation

a  Unlock ramp locks.

Before operating, either the bow or stern ramp, be sure
ramp area is clear of obstructions and personnel to prevent
damage to the craft and injury to personnel. When operating
the ramp, be sure the cables are adequately restrained by
the hydraulic cylinders.

If the ramp is lowered onto soft sand or earth and
loading/offloading of heavy cargo is possible, ensure the
ramp hydraulic actuators are fully extended to provide
additional cable for ramp settling.

b. Lower ramps.

3-3.2. Ramp Operation

NOTE

Electrical power for operation of the ramp is provided by
either of two APUs.

Speed switch to SLOW or FAST.

b. Operate switch (Craftmaster’s, or either of the two bow ramp or single stern) to DOWN to
open the ramp.

To stop the ramp at any position place the operate switch to OFF.
d. To close ramp place operate switch to UP.
3-3.3. Emergency Ramp Operation

a.  Electrica failure.
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1. Tolower ramp, unlock the ramp camlocks, remove the hydraulic access plates on the
hydraulic modules and rotate the hydraulic valve handle counterclockwise. Lower ramp to
desired position. Close hydraulic valve and replace access plate.

2. Toraiseramp, install emergency hydraulic hand pump via connections on the end of
hydraulic module (Figure 3-1). Pump hydraulic hand pump until ramp is at desired
position. When fully closed, engage ramp locks.

4
};TWNGS FOR EMERGENCY

HAND PUMP

QUICK DISCONNECTS

Figure 3-1 Ramp Emergency Hydraulic System

b. Hydraulic failure (stern ramp only). See SEAOPS Volume 1, paragraph titled “ Stern Ramp
Raising Systems’ for additional information on the three different systems for lowering or
raising the stern ramp, on specific LCAC.

WARNING I

To prevent injury to personnel and damage to the ramp,
the ramp must be supported and the area clear before the
locks are released.

1. To lower ramp:

(&) Instal the manually operated emergency ramp raising and lowering system.
(b.) Unlock ramp locks.

(c.) Slowly lower ramp with emergency system.

(d) Remove and stow emergency ramp raising and lowering system.

2. To raise ramp:
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(&) Install manually operated emergency ramp raising and lowering system.

(b.) Raiseto 37°, attach second come-along from deck to ramp and raise to stowed
position.

(c.) When fully closed engage ramp locks.

(d) Remove and stow emergency ramp raising and lowering system.

3-4. CARGO DECK AND TIEDOWNS

3-4.1. Cargo Deck The cargo deck shall be inspected before each mission, to ensure it is free from
foreign object damage (FOD) and that all cargo deck receptacles are free from obstruction. The deck area
around the ramps should be free of debristo ensure proper ramp operation. The cargo deck bulkheads
should be inspected to ensure all panels are properly fastened and there are no obstructions for loading
cargo. If shoring isrequired, ensure it is properly located on deck or properly secured for transit.

3-4.2. Tiedowns Each craft carries the normal allowance of 50 tiedown assemblies. Inspect all
tiedown fittings to ensure proper operation. If additional tiedowns are required to secure cargo without
cargo tiedown attachment points ensure cargo netting (MIL-S-18313) or aircraft strap type tiedown
(MC-1/CGU-1/B 5000-pound capacity (see Figure 2-8 ) are available and if necessary, properly stowed.

3-5. PASSENGER TRANSPORT

The LCAC is capable of carrying 16 passengers in the port cabin and 7 passengers in the starboard cabin.
SEAOPS Manual for Alternate Missions, SOLCA-AA-SSM-080 Volume VI, Chapter 1 contains a system
description and operating procedures for Personnel Transport Module (PTM).
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CHAPTER 4
GENERAL PROCEDURES
4-1. GENERAL

Load planning, loading, post loading, and offloading of personnel, general cargo and vehicles are
described in this chapter.

4-2. LOAD PLANNING

Before loading the LCAC, five factors must be considered:

a.  Size- cargo must fit within cargo deck area.

b. Weight and footprint - cargo weight and footprint must be within the structural limitations
of the LCAC.

c. Center of gravity - cargo must be arranged so the LCAC balance is maintained.

d. Restraint - cargo must be restrained from undesired movement.

e. FOD - cargo must be free of FOD.

4-2.1. Size Limitations The length and width of any crane loaded item must fit within the dimensions
of the LCAC cargo deck and leave enough free space for entry into cabins and for engine air flow
clearance as shown in Figure 2-1 . Vehicles entering the cargo deck must fit within the width of the
bow or stern ramp.

4-2.2. Weight And Footprint Limitations LCAC weight definitions:

Lightship Craft weight without fuel, crew, and cargo (from craft logbook).
Operating Craft weight with crew and crew equipment required for a mission.
Weight

Mission Weight  Operating weight plus fuel and cargo.

Maximum 368,250 pounds
Allowable Cr aft
Weight

Cargo weight is limited by the maximum gross weight of the craft and the strength of the cargo deck.
The maximum weight of cargo that may be carried is determined by subtracting the operating weight
plus fuel from maximum craft weight (Figure 4-1). Cargo loads must not be concentrated to exceed
the deck limits shown in Figure 2-3 .
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MAXIMUM ALLOWABLE CRAFT WEIGHT
{

l
OPERATING WEIGHT AND FUEL

!

l
MAXIMUM CARGO WEIGHT

Figure 4-1 Maximum Cargo Weight Calculation

4-2.3. Center Of Gravity The LCAC has apoint about which it will balance. This balance point isthe
center of gravity (CG). CG is affected by weight and both longitudinal (forward and aft) and transverse
(port and starboard) distances. Any item which is added or removed from the LCAC will cause a shift in
the balance of the LCAC and also cause the CG of the LCAC to shift, if the weight was not added or
removed at the CG. If the CG shiftstoo far forward, aft, port or starboard, the LCAC will be unsafe for
cushioned flight.

4-2.4. Restraint LCAC cargo is subjected to high wind, acceleration, vibration, seawater, pitching and
rolling, and sudden stoppage. These forces act more strongly in some directions than others, and tend to
shift the cargo unlessit is properly restrained. Since the LCAC and cargo move forward during normal
operation, the cargo will tend to keep on moving forward, unless properly restrained. However, if the
LCAC is suddenly slowed by a change in speed (plow-in or emergency stop), grounding or crash, the
cargo must be restrained against other forces trying to move it aft, from side-to-side (laterally), or up

off the cargo deck floor (verticaly).

4-25. FOD Cargo onthe LCAC cargo deck is affected by all elements of weather and airflow across
the craft during transit. This condition creates a FOD situation potentially dangerous to the craft. FOD
can be anything left unsecured on vehicles or general cargo, the craft or in the well deck that could

be blown into the propellers or lift fans, ingested into the engine inlets and cause damage to the craft

or injury to personnel.

4-2.6. LCAC Weight And Force Distribution The LCAC, like an aircraft, must be properly loaded to
maintain craft design operating characteristics. Unbalanced loading can lead to craft damage and prevent
mission accomplishment. This can be prevented through proper loading.
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distribution theory and application in load planning, an understanding of CG isrequired. The LCAC is
designed to fly in adlightly nose up attitude (1 degree) with craft and cargo in a balanced condition when
the LCG is490-495 and TCG is centerline. These are the best LCG and TCG operating positions. To get

this LCG, the craft (lightship plus cargo) must be loaded to a LCG of 487. After fuel is added to the
loaded craft, the LCG will be between 490 and 495. The limiting LCG positions based on SWH and

gross weight are shown in Figure 4-2.

520 -
L ) SWH 51"
: 5105 1| 8 Knotls
" ] SWH 2'-3
g 5055 1 40 Knots
=500 \
6 . SWH 35-5
S 4957 30 Knols []
i \
8 0 3 | All areas to the right !
3 3 | of each line exceeds
W37 the LG Limit X
480

300 310 320 330 340 350 360 370 380 390 400

Gross Weight x 107, Ib

Figure4-2 LCAC Limiting LCG Position Based on Sgnificant Wave Height (SWH) and Gross Weight
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For operational efficiency, each LCAC must be in balance, at the correct attitude, and operating within
cargo weight limits at a desired speed. Cargo is the magjor consideration for balancing the craft. Cargo
weight and distance from the craft CG affect craft balance.

Weight and balance in the LCAC deals primarily with balance along the fore and aft and athwartship
axes. Balance along the vertical axis can normally be ignored for commonly carried vehicles and loads,
since the effects of the vertical moment on performance and control are negligible throughout the craft
operating range. Unusual loads such as cranes and excavators, which have an unusually high vertical
CG, could adversely impact the vertical CG of the craft. Inherently, few options exist for the crew to
reduce the effect of high vertical CG. To minimize this CG add tiedowns to increase vertical stability
and use prudent seamanship while underway. The empty craft, allowance list items, fuel on board, and
the crew and passengers each develop a fixed moment in both the fore and aft and athwartship axes.
The moments required to trim the craft must come primarily from the positioning of cargo. Transferring
fuel provides limited additional trim capability.

In making cargo weight and balance determinations, two different CGs must be figured.

a  Vehicle/Cargo CG - This CG is the balance point for the vehicle/cargo. The CG is athree
dimensional point that has longitudinal, transverse, and vertical components. For LCAC weight
and balance calculations, the vertical component is not normally considered and the TCG is
assumed to be located at the centerline of the vehicle/cargo (one-half of the vehicle/cargo
width). The LCG of the vehicle/cargo is the only component required to be computed.

b. Total Cargo CG - This CG isthe single point at which the entire weight of the cargo on the
LCAC combine into a single force.

4-2.8. Cargo Center Of Gravity Planning To properly load the LCAC, the following planning
steps must be completed after cargo load is known:

a.  Determine total cargo weight (includes crew, passengers, and cold weather kit) and CG of
all cargo.

b. Determine lightship weight, LCG and TCG (from craft logs).

c. Determine Longitudinal and Transverse Cargo Load Center, round to nearest foot and mark
on cargo deck worksheet.

d. Spot vehicles on cargo deck worksheet and calculate the debit (minus) or credit (plus) value.
Using thelfoot grid system, locate and mark the CG of the cargo; measure the distance fore or
aft to the Longitudinal Cargo Load Center; and measure the distance port or starboard to the
transverse cargo load center. Enter all data on the LCAC Cargo Load Plan Form.

e. Total all debits (minus values) and credits (plus values) on LCAC Cargo Load Plan. Ensure
the sum is equal to O or slightly positive (+10,000 or less). Relocate vehicles (cargo) until
the load meets this requirement.

f.  Usecompleted cargo deck worksheet to spot vehicles on the craft. Once the craft isloaded, add
the cargo deck worksheet to craft file of cargo loads.

4-2.8.1. Weight And Moment The process used to balance aload on the LCAC requires solving a
weight and moment problem. Three components of this problem are: weight, arm, and moment. Weight
is the number of pounds an object weighs; arm is the distance in inches from the point of rotation or
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balance point to the center of the weight; and moment is weight multiplied by the arm length, or M =
(W)(A). For balancing loads on an LCAC, the balance point is known as the craft CG (Figure 4-3).
Examples of two different balance problems are shown of Figure 4-3. In the first problem, both weights
are 2 pounds and both arms are 5 inches in length; therefore, when multiplying length 2 times arm 5 both
values are 10 and the beam is balanced. In the second problem, the 4-pound weight is 3 inches from

the balance point or CG while the 2-pound weight is 6 inches from the balance point or CG. However,
when length of arm and weight are multiplied the values are the same and the beam is balanced. In the
third example, the LCAC and cargo replaces the two weights to show how weight and moment apply

to loading an LCAC. In this case the aft block represents the LCAC weight while the forward block
represents the cargo to be loaded on the LCAC.
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Figure 4-3 Examples of Weight and Moment Problems
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For purposes of simplifying the load calculation process, a system of debits (minus values) and credits
(plus values) is used. This process is based upon simple arithmetic calculations to balance the LCAC.
After determining, the Longitudinal Cargo Load Center, which is the total weight of the cargo balanced
with the lightship weight of the craft at the LCG of 487 as shown in Figure 4-3, the craft should be loaded
by lanes to keep the craft balanced in the athwartships axis. Since most LCAC already have a5 to 6 inch
starboard TCG it is necessary to keep the cargo load balanced transversely (equal weight on either side
of centerline. When it is not possible to balance aload transversely, place the heaviest portion on the
port side of the craft. Likewise, when loading single large vehicles (M1A1 tank, etc.) the load should be
balanced both longitudinally and transversely. The same process is used to find both the L ongitudinal
and Transverse Cargo Load Center. When balancing transversely, the cargo must be moved out of lane
centerline. When cargo is not centered, cargo tiedowns will not be symmetrical and restraint will have to
be figured for each single tiedown. The following sample problem shows how to find the Longitudinal
Cargo Load Center and the Transverse Cargo Load Center for loading an LCAC.

4-2.8.2. SAMPLE PROBLEM For acraft that weighs 200,000 pounds and has a LCG of 502 and
aTCG of 6 inches starboard, find the Longitudinal and Transverse Cargo Load Centers for a cargo
load that weighs 120,000 pounds. See Table 4-1.

Table 4-1 Longitudinal Center of Gravity

Craft Characteristic Weight/Distance
Craft lightship weight = 200,000 Ibs
Craft LCG = 502
Cargo weight = 120,000 lbs
Optimal LCG with Cargo = 487
Longitudinal cargo load center = 487-X
Actual craft Optimal
LCG 502 LCG 487
I 15II I 1" I
Craft weight Cargo weight
200,000 1hs 120,000 Ths

Solve the following equation, as a weight and moment problem, to find the length of moment arm

(X). See Table 4-2.
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Table 4-2 Weight and Moment Problem

Weight of Craft
(200,000) x arm(15)
(200,000)(15)

3,000,000

Divide each side by 120,000
3,000,000 / 120,000

25

Longitudinal cargo load center is
487 - 25

Weight of Cargo
(120,000) x arm(X)
(120,000)(X)
120,000X

120,000X / 120,000
X
462

Therefore, the cargo load LCG must be located 25" forward of 487 at position 462 to balance the |oaded
craft at the optimal LCG of 487.

Optimal LCG
LCGS02 487 LCG 462
l 15" l 25" I
Craft weight Cargo weight
200,000 Ths 120,000 Ihs

This same weight and moment process should be used to balance the craft transversely. The optimum
TCG location is craft CenterLine. If craft TCG is not centerline. then the cargo could be offset port from
the individual lane centerline by the number of inches determined by solving the following sample
problem in Table.4-3.

Table 4-3 Transverse Center of Gravity

Craft Characteristic Weight/Distance

Craft lightship weight = 200,000 Ibs

Craft TCG = 6 inch starboard

Cargo weight = 120,000 Ibs

Optimal TCG = CenterLine
Optimal TC G Actual crafi
6 TCG 6" sthd
I KII I GII I
Cargo weight Craft weight
200,000 Ihs

120,000 Ihs

4-8
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Solve the following equation, as a weight and moment problem, to find the length of the moment arm
(X). See Table 4-4.

Table 4-4 Weight and Moment Problem

Weight of Craft Weight of Cargo
(200,000) x arm(6) = (120,000) x arm(X)
1,200,000 = 120,000X
Divide each side by 120,000
1,200,000 / 120,000 = 120,000X / 120,000
10 inches = X

As shown, the cargo TCG must be located 10 inches port of centerline to balance the loaded craft at the
optimal TCG of centerline.

Optimal TC G
TCG 10" port 6 TCG 6" sthd
lﬂll GII
Cargo weight Craft weight
120,000 Ihs 200,000 Ihs

NOTE

When placing cargo in other than the centerline position
of each lane, restraint for each individual tiedown must
be figured individually for longitudinal and vertical
directions instead of for pairs asis normally done when
cargo is centerline, because of loss of cable symmetry
(see Paragraph 4-4.).

Movement to port by 10 inches means to shift the cargo in each lane 10 inches to port of lane centerline
without blocking crew and equipment access hatches.

4-2.8.3. CG Calculations For Loading Cargo Lanes (Debits And Credits) After completing the
steps required to establish the overall LCG and TCG cargo placement location for the total cargo load,
actual placement of individual cargo by lane must be developed.

The LCAC cargo deck is divided into 3 lanes. With the exception of the limitations on tracked
vehicles and footprint limitations of cargo (see Figure 2-3) cargo can be placed anywhere on the
deck. Operational considerations usually dictate that all vehicles be loaded longitudinally for rapid
on/offloading. Therefore, loading of vehicles and cargo is generally done by lanes. Having previously
determined location of the total cargo load LCG, it is necessary to determine the spotting of individual
vehicles and cargo. To load, complete the following steps.
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Determine Vehicle/Cargo CG. Most USMC equipments are listed in the Vehicle Loading
Pocket Handbook, which contains weight, CG, length, and other data. For other vehicles use
the following listing shown in Table 4-5 to determine CG. (See Figures 4-4, 4-5, 4-6, and 4-7).

Table 4-5 How to Determine CG

Situation

Solution

Vehicle CG unknown

Compute CG from axle weights
(Figure 4-4)

Trailer CG unknown

Compute CG from axle weight
(Figure 4-5)

Partially loaded vehicle, CG

Compute CG using empty and

unknown loaded CG values (Figure 4-6)
Vehicle-trailer combined, CG Compute combined CG as shown
unknown (Figure 4-7)

Revision 2



SI9LCA-AA-SSM-050

EXAMPLE-D1059

VEHICLE DATA:

Wil= WEIGHT OF FRONT AXLE= 10205 Ib.
W2= WEIGHT OF REAR AXLE OR AXLES= 11870 Ib
D2= DISTANCE BETWEEN FRONT AXLE 179 in.
AND MID—POINT OF REAR AXLES=
CGV= CG OF VEHICLE= UNKNOWN
EQUATION: g W2 2 D2
SOLUTION:
MULTIPLY: W2 | 11870 x D2 179 = ANS A | 2124730
then
ADD: W1| 10205 + W2 | 11870 = ANS B 22075
then
DIVIDE: ~ ANS A [ 2124730 | = ANS B | 22075 | = CGV | 96 in.

Revision 2

Figure 4-4 CG of Axled Vehicles Using Axle Weights

4-11



4-12

SI9LCA-AA-SSM-050

EXAMPLE—-B1016,/D0080

[ ] B

VEHICLE DATA:

Wi= WT. OF TRAILER TONGUE= 764 Ib.
W2=AXLE WEIGHT= 6876 Ib.

D= AXLE—TONGUE DISTANCE= 140 in.

T WEASURED FROM TONGUE= UNKNOWY
EQUATION: cot= DX MZ

SOLUTION:

MULTIPLY: D 140 x W2 6876 = ANS A | 962640
then

ADD: W1 764 + W2 6876 = ANS B 7640
then

DIVIDE:  ANS A | 962640 | + ANS B 7640 = CGT 126

in. FROM TONGUE

OF TRAILER

Figure 4-5 CG of Sngle Axle Trailer
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EXAMPLE-D1059

VEHICLE DATA:

CG1= FULL LOAD CG= 123 in.
CG2= EMPTY LOAD CG= 97 in.
CGV= PARTIAL LOAD CG= UNKNOWN
W1= FULLY LOADED VEHICLE WEIGHT= 31600 Ib
W2= EMPTY VEHICLE WEIGHT= NOT REQUIRED
WV= PARTIALLY LOADED VEHICLE WEIGHT= 28000 Ib.
EQUATION: CGV=(CG1-CG2) x WV + CG2
W1
SOLUTION:
SUBTRACT: CG1 123 - CG2 97 = ANS A 26
then
MULTIPLY: ANS A 26 x WV | 28000 = ANS B | 728000
then
DIVIDE: ANS B | 728000 | = W1| 31600 | = ANS C 23
then
ADD: ANS C 23 + CG2 97 = CGV | 120 EECKﬁQXXLE

Revision 2

Figure 4-6 CG of Partially Loaded Vehicle
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EXAMPLE-D1059 TOWING EO665

VEHICLE DATA:

Wi= WEIGHT OF FRONT AXLE= 10205 Ib.
W2= WEIGHT OF REAR AXLE= 11870 Ib.
W3= WEIGHT OF TRAILER AXLE= 12640 Ib.
D2= DISTANCE BETWEEN FRONT AXLE 179 n

AND MID—POINT OF REAR AXLES= i
D3= DISTANCE FROM TRUCK FRONT s40

AXLE TO TOWED LOAD AXLE= :
CGC= CG OF TRUCK—TRAILER COMBINATION= UNKNOWN
EQUATION: COV= (W2 x D2) + (W3 x D3)

B W1+ W2 + W3

SOLUTION:
MULTIPLY: W2 | 11870 | x D2 179 = ANS A | 2124730
MULTIPLY: W3 | 12640 | x D3 549 = ANS B |6939360
ADD: ANS A | 2124730 | + ANS B | 6939360 | =ANS C | 9064090
ADD: W1 | 10205 |+ W2 | 11870 |+ W3 | 12640 | = ANS D| 34715
DIVIDE: ~ ANS C | 9064090 | = ANS D | 34715 | = CGC| 261 in.

Figure 4-7 CG of \ehicle-Trailer Combination Using Axle Weights
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b. Determine Debits (minus) and Credits (plus). With the weights and CG of cargo known, the
L oadmaster shall spot cargo on Cargo Deck Worksheet (Figure 4-8) balancing it at LCG using
debits and credits. A debit (minus value) is any cargo with a CG located aft of the Longitudinal
Cargo Load Center, while a credit (plus value) is any cargo with a CG located forward of
the Longitudinal Cargo Load Center. The value for the debits and credits is determined by
multiplying the cargo weight times the distance in feet from cargo CG to the Longitudinal
Cargo Load Center. The weight for USMC vehicles can be found in Table 4-6. The debit and
credit value can be found in Tables 4-6, 4-8, 4-9, 4-10, 4-11, 4-12, 4-13, 4-14, 4-15, 4-16, and
4-17 by reading across the top of the table to find the cargo weight and then reading down the
left hand column find the distance in feet the cargo CG is from the Longitudinal Cargo Load
Center. The number at the intersection of the two lines (see sample problem for example) isthe
debit/credit value. The valuesin the columns of the credit/debit table are listed in 1,000-pound
increments. When spotting aload, round the weight to the nearest 1,000 pounds prior to using
the table. Continue this process until the LCAC isloaded and the sum of all credits and debitsis
equal to 0 or dightly positive (10,000 or less). Enter all data on the cargo load plan (Figure 4-9).
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Table 4-6 List of USMC Equipment

MAXIMUM
TAMCN NOMENCLATURE WEIGHT (Ib)
A1930 Radio set, AN/MRC-110 HMMWV-MTD 8000
A1935 Radio set, AN/MRC-138 HMMWV-MTD 8000
A2182 Radio set, AN/MRC-134 HMMWV-MTD 8000
A2183 Radio set, AN/MRC-135 HMMWV-MTD 8000
B0391 Container Handler, RT 50000 LB 107000
B0444 Crane, WHLD-MTD, RT, 7-1/2 Ton Grove 24800
B0590 Excavator, Hydraulic, Multi-Pur WHLD MC40DR 37800
B0630 Floodlight Set, Elec, Essex, TRLR-MTD 2500
B0635/D0080 | Floodlight Set, TRLR-MTD W/Tower 6000
B09531D0080 | Generator Set, 30 KW, 60 Hz, TRLR-MTD MEP-005A 6000
B0971/D0080 | Generator Set, 30 KW, 400 Hz TRLR-MTD MEP-114A 5800
B1016/D0080 | Generator Set, 60 KW, 400 Hz, TRLR-MTD MEP-115A 7600
B1021/D0080 | Generator Set, 60 KW, 60 Hz, SKID-MTD MEP-006A 7200
B1081 Grader, Road Motorized 30800
B1298/D0080 | Line Charge Launch Kit, TRLR-MTD 7000
B1945 Shop Equip, Contact Maint, M1031 Chassis 7900
B1950 Shop Equip Set, Gen Pur, Repair 9500
B2462/B1775 | Tractor, MED, D7G, W/Ripper 53700
B2462/B2705 | Tractor, MED, D7G, W/Winch 51500
B2463 Tractor, Full Tracked W/Multi-Pur Bucket MCI 150 27600
B2465/B0214 | Tractor, Rubber-Tired, 72-31 w/Bucket 29700
B2465/B0647 | Tractor, Rubber-Tired, 72-31 w/Fork 33300
B2467 Tractor, RT, WHLD, Industrial MC5808 10000
B2482 Tractor, All Wheel Drive W/Attachments 16100
B2560 Truck, Forklift MC-6000 RTL 19500
B2565 Truck, Forklift MC-4000 RTL 8200
B2567/B0215 | Tractor, Rubber-Tired, Articulated Steering, Multipurpose 36300
(TRAM) W/Bucket
B2567/B0647 | Tractor, Rubber-Tired, Articulated Steering, Multipurpose 36700
(TRAM) W/Fork
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Table 4-6 List of USMC Equipment (Cont.)

MAXIMUM
TAMCN NOMENCLATURE WEIGHT (Ib)

D0085 TRLR, Flatbed, 2 Wheel Drive, 3/4 Ton, M116A2 2800
D0190 Lub and Serv Unit Power Operated 5800
D0209/D0876 | MK 48/MK 14 Container Hauler (LVYS) 65300
D0209/D0877 | MK 48/MK 15 Wrecker (LVYS) 75000
D0209/D0878 | MK 48/MK 16 Fifth Wheel (LVS) 41500
D0209/D0879 | MK 48/MK 17 Cargo Hauler (LVYS) 67200
D0840 TRLR, Cargo, /4 Ton, M416 1200
D0850 TRLR, Cargo, 2-WHLD, 3/4 Ton, M101A1 W/Side Racks and 2900

Canvas
D0860 TRLR, Cargo, 2-WHLD, 2-1/2 Ton, M105A2 W/Side Racks 1 5700
D0875 TRLR, Flatbed, 2-WHLD, 3/4 Ton, M762 2100
D0880 TRLR, Tank, Water, 400 Gal, 2-WHLD, 1-1/2 Ton, M149A2 6000
D0918 Truck, Ambulance, 1-1/4 Ton Diesel, M1010, CUCV 9400
D1001 Truck, Ambulance, 4 Litter ARMD, 1-1/4 Ton HMMWYV, M 997 9900
D1002 Truck, Ambulance, 2 Litter, Soft Top 1-1/4 Ton HMMWYV, 7500

M1035 .
D1016 Truck, Cargo, 1-1/4 Ton, Diesel M1008, CUCV 8200
D1059 Truck, Cargo, Dropside, 5 Ton, W/O Winch, M923 31800
D1061 Truck, Cargo, XLWB, 5 Ton, W/O Winch, M927 35400
D1072 Truck, Dump, 5 Ton, W/O Winch, M929 34000
D1084 Truck, Firefighting, Brush M530CB 23400
D1085 Truck, Firefighting, Structural M530CS 18800
D1105 Truck, Shelter Carrier Diesel, M1028, CUCV 8700
D1110 Truck, Tank, Fuel, SVC 1200 Gal, W/O Winch, 2-1/2 Ton, 19600

M49A2C
D1120 Truck, Tank, Water, 1000 Gal, 2-1/2 Ton, M50A2 19000
D1125 Truck, Tow Carrier, W/O Winch, 1-1/4 Ton, HMMWYV, M 1045 6300
D1158 Truck, Util, Cargo/Trp Carr, 1-1/4 Ton, HMMWYV, M998 7800
D1159 Truck, Util, ARMT Carr, 1-1/4 Ton, HMMWYV, M 1043 6400
D1160 Truck, Util, 1/4 Ton, M151A2 3000
D1170 Truck, Util, 3/4 Ton, Diesel, M1009, CUCV 6800
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Table 4-6 List of USMC Equipment (Cont.)

MAXIMUM
TAMCN NOMENCLATURE WEIGHT (Ib)
D1180 Truck, Util, Shelter Carr, 1-1/4 Ton, HMMWYV, M 1042 7900
D1190 Truck, Van, 2-1/2 Ton, M109A3 20800
D1212 Truck, Wrecker, 5 Ton, M936 36600
E0640 Howitzer, Light, Towed, 105mm, M101A1 4900
E0663 Howitzer, Medium, SP, 155mm, M109A3 48800
E0665 Howitzer, Medium, Towed, 155mm, M 198 15800
E0692 Howitzer, Heavy, SP, 8 in. M110 57600
EQ0796 Assault Amphibious Vehicle, Command AAVC-7A1 59500
E0846 Assault Amphibious Vehicle, Personnel AAVP-7A1 55100
E0856 Assault Amphibious Vehicle, Recovery AAVR-7A1 66000
EQ0947 LAV Light Assault Vehicle, 25mm 24000
E1375 Recovery Veh, Full-Tracked, Light, M578 49300
E1377 Recovery Veh, Full-Tracked, Med, M88A 1 107800
E1875 Tank, Combat, FT, 105mm Gun M60A 1 Rise/Pass 107100
E1876 Tank, Combat, FT, W/M9 Bulldozer Kit M60A1 116000
E1888 Main Battle Tank, M1A1 120mm Gun 140000
U3060 Lightweight Amphibious Container Handler 41400
Table 4-7 Debit and Credit Values
WEIGHT
FT 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
1 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
2 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
3 3000 6000 9000 12000 15000 18000 21000 24000 27000 30000
4 4000 8000 12000 16000 20000 24000 28000 32000 36000 40000
5 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
6 6000 12000 18000 24000 30000 36000 42000 438000 54000 60000
7 7000 14000 21000 28000 35000 42000 49000 56000 63000 70000
8 8000 16000 24000 32000 40000 48000 56000 64000 72000 80000
9 9000 18000 27000 36000 45000 54000 63000 72000 81000 90000
Revision 2 4-19



SI9LCA-AA-SSM-050

Table 4-7 Debhit and Credit Values (Cont.)

WEIGHT
FT 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
10 10000 20000 30000 40000 50000 60000 70000 80000 90000| 100000
11 11000 22000 33000 44000 55000 66000 77000 88000 99000 110000
12 12000 24000 36000 438000 60000 72000 84000 96000| 108000 120000
13 13000 26000 39000 52000 65000 78000 91000 104000/ 117000{ 130000
14 14000 28000 42000 56000 70000 84000 98000( 112000( 126000| 140000
15 15000 30000 45000 60000 75000 90000 105000( 120000| 135000] 150000
16 16000 32000 48000 64000 80000 96000 112000{ 128000 144000( 160000
17 17000 34000 51000 68000 85000( 102000 119000|] 136000/ 153000{ 170000
18 18000 36000 54000 72000 90000| 108000{ 126000( 144000( 162000 180000
19 19000 38000 57000 76000 95000 114000 133000 152000/ 171000{ 2190000
20 20000 40000 60000 80000] 100000{ 120000( 140000( 160000f 180000| 200000
21 21000 42000 63000 84000] 105000{ 126000( 147000( 168000f 189000| 210000
22 22000 44000 66000 88000 110000 132000] 154000] 176000{ 198000 220000
23 23000 46000 69000 92000] 115000{ 138000( 161000( 184000f 207000| 230000
24 24000 48000 72000 96000( 120000 144000| 168000| 192000{ 216000 240000
25 25000 50000 75000] 100000{ 125000( 150000( 175000 200000| 225000{ 250000
26 26000 52000 78000 104000 130000| 156000] 182000( 208000( 234000 260000
27 27000 54000 81000| 108000 135000( 162000| 189000] 216000| 243000( 270000
28 28000 56000 84000 112000| 140000] 168000( 196000( 224000 252000 280000
29 29000 58000 87000| 116000 145000( 174000 203000] 232000| 261000( 290000
30 30000 60000 90000 120000| 150000{ 180000f 210000( 240000f 270000| 300000
31 31000 62000 93000] 124000 155000( 186000 217000] 248000| 279000( 310000
32 32000 64000 96000 128000| 160000| 192000 224000( 256000f 288000| 320000
33 33000 66000 99000 132000| 165000{ 198000( 231000( 264000f 297000| 330000
34 34000 68000( 102000 136000 170000{ 204000( 238000| 272000| 306000] 340000
35 35000 70000] 105000{ 140000{ 175000( 210000| 245000{ 280000( 315000 350000
36 36000 72000( 108000 144000/ 180000| 216000( 252000 288000| 324000] 360000
37 37000 74000 111000( 148000( 185000( 222000| 259000{ 296000( 333000( 370000
38 38000 76000( 114000 152000 190000| 228000( 266000 304000| 342000] 380000
39 39000 78000 117000 156000 195000{ 234000( 273000 312000| 351000{ 390000
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Table 4-7 Debit and Credit Values (Cont.)

WEIGHT
FT 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
40 40000 80000| 120000{ 160000{ 200000( 240000 280000| 320000| 360000 400000
41 41000 82000( 123000 164000 205000/ 246000| 287000{ 328000 369000( 410000
Table 4-8 Debit and Credit Values
WEIGHT
FT 11000 12000{ 13000{ 14000/ 15000 16000f 17000| 18000( 19000| 20000{ 21000
1 11000{ 12000 13000[ 14000 15000{ 16000, 17000( 18000| 19000( 20000| 21000
2 22000[ 24000 26000 28000( 30000/ 32000 34000| 36000[ 38000( 40000| 42000
3 33000] 36000{ 39000| 42000{ 45000| 48000( 51000] 54000( 57000{ 60000] 63000
4 44000 48000 52000{ 56000 60000] 64000 68000f 72000/ 76000( 80000| 84000
5 55000] 60000f 65000/ 70000f 75000/ 80000( 85000{ 90000( 95000{ 100000| 105000
6 66000| 72000{ 78000| 84000{ 90000] 96000( 102000{ 108000( 114000| 120000| 126000
7 77000 84000] 91000( 98000( 105000/ 112000 119000| 126000| 133000 140000| 147000
8 88000| 96000 104000/ 112000 120000| 128000 136000| 144000( 152000| 160000| 168000
9 99000 108000| 117000( 126000( 135000/ 144000 153000| 162000| 171000 180000| 189000
10 | 110000| 120000 130000| 140000( 150000| 160000 170000| 180000 190000 200000| 210000
11 | 121000 132000| 143000 154000 165000/ 176000 187000 198000| 209000 220000| 231000
12 | 132000| 144000| 156000{ 168000 180000| 192000 204000| 216000| 228000 240000| 252000
13 | 143000| 156000 169000| 182000( 195000| 208000 221000| 234000( 247000| 260000| 273000
14 | 154000| 168000| 182000| 196000 210000| 224000 238000| 252000| 266000 280000| 294000
15 | 165000| 180000 195000| 210000 225000| 240000 255000{ 270000 285000 300000| 315000
16 | 176000 192000| 208000| 224000 240000| 256000 272000| 288000| 304000 320000| 336000
17 | 187000| 204000 221000| 238000 255000| 272000 289000| 306000( 323000| 340000| 357000
18 | 198000| 216000 234000| 252000 270000| 288000 306000| 324000( 342000 360000| 378000
19 | 209000| 228000| 247000| 266000 285000/ 304000 323000| 342000| 361000 380000| 399000
20 | 220000] 240000 260000| 280000 300000| 320000 340000| 360000 380000 400000| 420000
21 | 231000| 252000 273000| 294000| 315000( 336000/ 357000 378000| 399000| 420000( 441000
22 | 242000| 264000 286000| 308000 330000| 352000 374000| 396000 418000| 440000| 462000
23 | 253000| 276000 299000| 322000 345000 368000/ 391000 414000| 437000| 460000( 483000
24 | 264000| 288000 312000| 336000| 360000 384000/ 408000 432000| 456000{ 480000( 504000
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Table 4-8 Debhit and Credit Values (Cont.)

WEIGHT
FT 11000] 12000( 13000 14000| 15000( 16000 17000| 18000( 19000/ 20000( 21000
25 | 275000| 300000| 325000| 350000 375000| 400000 425000| 450000 475000/ 500000 525000
26 | 286000| 312000 338000| 364000[ 390000 416000| 442000 468000( 494000| 520000 546000
27 | 297000| 324000 351000| 378000 405000| 432000 459000| 486000 513000| 540000 567000
28 | 308000| 336000 364000 392000| 420000 448000| 476000| 504000 532000| 560000 588000
29 | 319000| 348000| 377000| 406000 435000| 464000 493000| 522000 551000| 580000 609000
30 | 330000 360000| 390000 420000| 450000 480000| 510000 540000| 570000( 600000| 630000
31 | 341000 372000| 403000 434000| 465000| 496000 527000| 558000 589000 620000| 651000
32 | 352000( 384000| 416000( 448000| 480000 512000| 544000 576000| 608000 640000| 672000
33 | 363000 396000| 429000 462000| 495000| 528000 561000| 594000 627000( 660000| 693000
34 | 374000( 408000| 442000 476000| 510000 544000| 578000 612000| 646000 680000 714000
35 | 385000[ 420000| 455000 490000| 525000| 560000 595000| 630000( 665000 700000| 735000
36 | 396000| 432000| 468000 504000| 540000| 576000( 612000| 648000 684000 720000/ 756000
37 | 407000( 444000| 481000 518000| 555000 592000| 629000 666000| 703000( 740000| 777000
38 | 418000| 456000] 494000 532000| 570000| 608000 646000| 684000 722000 760000/ 798000
39 | 429000 468000| 507000 546000| 585000 624000| 663000 702000| 741000 780000 819000
40 | 440000 480000] 520000 560000 600000| 640000( 680000| 720000| 760000( 800000| 840000
41 | 451000 492000 533000 574000| 615000 656000| 697000 738000| 779000 820000| 861000
Table 4-9 Debit and Credit Values
WEIGHT
FT 22000| 23000( 24000] 250001 26000{ 27000| 28000f 29000 30000{ 31000| 32000
1 22000 23000| 24000 25000] 26000{ 27000{ 28000| 29000( 30000( 31000| 32000
2 44000( 46000| 48000 50000 52000 54000 56000 58000f 60000] 62000( 64000
3 66000 69000( 72000| 750001 78000[ 81000| 84000[ 87000] 90000( 93000|] 96000
4 88000 92000| 96000( 100000 104000/ 108000 112000| 116000{ 120000 124000| 128000
5 110000| 115000 120000] 125000 130000| 135000 140000| 145000 150000| 155000 160000
6 132000 138000| 144000 150000 156000| 162000 168000| 174000| 180000 186000/ 192000
7 154000| 161000 168000| 175000 182000| 189000 196000| 203000 210000| 217000 224000
8 176000 184000| 192000( 200000| 208000| 216000 224000| 232000| 240000( 248000| 256000
9 198000 207000| 216000( 225000 234000| 243000 252000| 261000| 270000 279000| 288000
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Table 4-9 Debit and Credit Values (Cont.)

WEIGHT
FT 22000|] 23000{ 24000| 25000{ 26000 27000( 28000| 29000( 30000{ 31000 32000
10 | 220000| 230000 240000| 250000 260000 270000| 280000 290000| 300000| 310000 320000
11 | 242000| 253000 264000| 275000 286000| 297000 308000{ 319000( 330000| 341000| 352000
12 | 264000| 276000 288000| 300000| 312000 324000| 336000 348000| 360000| 372000 384000
13 | 286000| 299000 312000| 325000( 338000| 351000 364000{ 377000 390000| 403000| 416000
14 | 308000| 322000 336000| 350000 364000 378000| 392000 406000| 420000| 434000 448000
15 | 330000| 345000 360000| 375000 390000 405000] 420000 435000 450000| 465000 480000
16 | 352000| 368000( 384000| 400000 416000| 432000 448000| 464000 480000 496000| 512000
17 | 374000| 391000 408000| 425000 442000 459000| 476000 493000| 510000| 527000 544000
18 | 396000| 414000 432000| 450000 468000| 486000 504000{ 522000 540000| 558000| 576000
19 | 418000| 437000 456000| 475000 494000 513000| 532000 551000{ 570000| 589000 608000
20 | 440000| 460000 480000| 500000| 520000 540000/ 560000 580000| 600000| 620000 640000
21 | 462000| 483000 504000| 525000 546000| 567000( 588000| 609000 630000| 651000 672000
22 | 484000 506000{ 528000| 550000 572000] 594000 616000 638000| 660000( 682000 704000
23 | 506000] 529000 552000| 575000 598000| 621000 644000| 667000( 690000| 713000| 736000
24 | 528000 552000{ 576000| 600000 624000| 648000 672000 696000| 720000( 744000 768000
25 | 550000] 575000 600000| 625000 650000/ 675000( 700000| 725000 750000 775000| 800000
26 | 572000 598000| 624000| 650000 676000] 702000 728000 754000/ 780000( 806000 832000
27 | 594000 621000| 648000| 675000 702000| 729000 756000 783000| 810000( 837000| 864000
28 | 616000| 644000 672000| 700000 728000| 756000 784000| 812000 840000| 868000| 896000
29 | 638000 667000| 696000| 725000 754000| 783000 812000 841000| 870000( 899000 928000
30 [ 660000| 690000{ 720000 750000/ 780000 810000| 840000| 870000 900000| 930000| 960000
31 | 682000| 713000| 744000 775000| 806000| 837000 868000] 899000 930000 961000| 992000
32 | 704000 736000| 768000 800000| 832000 864000 896000| 928000| 960000| 992000(1024000
33 | 726000 759000| 792000| 825000| 858000 891000 924000| 957000| 990000|1023000( 1056000
34 | 748000| 782000| 816000 850000| 884000 918000 952000] 986000(1020000|1054000| 1088000
35 | 770000 805000| 840000| 875000{ 910000 945000 980000|1015000|1050000|1085000(1120000
36 | 792000| 828000| 864000 900000| 936000 972000(1008000]1044000(1080000{1116000| 1152000
37 | 814000 851000| 888000| 925000{ 962000 999000(1036000|1073000|1110000|1147000( 1184000
38 | 836000| 874000| 912000 950000 988000|1026000(1064000]1102000(1140000{1178000| 1216000
39 | 858000| 897000| 936000 975000]1014000|1053000(1092000]1131000(1170000| 1209000| 1248000
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Table 4-9 Debhit and Credit Values (Cont.)

WEIGHT
FT 22000| 23000( 24000] 250001 26000{ 27000 28000[ 29000 30000{ 31000| 32000
40 | 880000| 920000 960000(1000000|1040000(1080000|1120000| 1160000{ 1200000] 1240000 1280000
41 | 902000 943000 984000(1025000|1066000|1107000| 1148000( 1189000| 1230000( 1271000| 1312000
Table 4-10 Debit and Credit Values
WEIGHT
FT 33000 34000 35000| 36000( 37000|] 38000[ 39000/ 40000( 41000 42000( 43000
1 33000| 34000 35000{ 36000[ 37000] 38000f 39000{ 40000| 41000( 42000| 43000
2 66000] 68000( 70000| 72000 74000{ 76000| 78000| 80000| 82000( 84000 86000
3 99000| 102000] 105000 108000 111000| 114000 117000{ 120000| 123000 126000| 129000
4 | 132000| 136000( 140000 144000| 148000| 152000| 156000 160000| 164000 168000| 172000
5 165000] 170000 175000 180000/ 185000 190000 195000| 200000 205000| 210000| 215000
6 198000] 204000 210000 216000] 222000 228000 234000| 240000 246000| 252000 258000
7 | 231000 238000| 245000 252000] 259000 266000| 273000( 280000| 287000 294000/ 301000
8 264000| 272000 280000| 288000] 296000 304000{ 312000| 320000 328000| 336000 344000
9 | 297000 306000] 315000 324000/ 333000 342000| 351000 360000{ 369000 378000| 387000
10 | 330000[ 340000 350000] 360000 370000| 380000| 390000 400000 410000| 420000 430000
11 | 363000| 374000 385000| 396000 407000| 418000 429000| 440000| 451000 462000| 473000
12 | 396000| 408000 420000| 432000 444000| 456000 468000{ 480000| 492000 504000| 516000
13 | 429000 442000 455000| 468000 481000 494000| 507000 520000 533000| 546000 559000
14 | 462000| 476000 490000| 504000 518000| 532000 546000{ 560000| 574000 588000| 602000
15 | 495000 510000 525000| 540000 555000{ 570000| 585000 600000{ 615000 630000 645000
16 | 528000| 544000 560000| 576000 592000| 608000 624000{ 640000| 656000 672000| 688000
17 | 561000 578000 595000| 612000 629000| 646000| 663000( 680000| 697000| 714000 731000
18 | 594000 612000 630000| 648000 666000| 684000| 702000 720000| 738000| 756000 774000
19 | 627000| 646000( 665000| 684000 703000| 722000 741000{ 760000| 779000 798000| 817000
20 | 660000 680000] 700000 720000 740000| 760000 780000| 800000| 820000 840000/ 860000
21 | 693000| 714000 735000| 756000 777000| 798000 819000/ 840000 861000/ 882000 903000
22 | 726000 748000] 770000 792000 814000| 836000 858000{ 880000| 902000 924000| 946000
23 | 759000| 782000 805000| 828000 851000| 874000 897000| 920000 943000| 966000 989000
24 | 792000| 816000 840000| 864000 888000| 912000 936000/ 960000 984000|1008000(1032000
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Table 4-10 Debit and Credit Values (Cont.)

WEIGHT
FT 33000f 34000 35000 36000( 37000/ 38000( 39000| 40000| 41000{ 42000| 43000
25 | 825000| 850000 875000| 900000 925000| 950000 975000|1000000(1025000|1050000| 1075000
26 | 858000/ 884000 910000| 936000| 962000( 988000|1014000(1040000|1066000|1092000( 1118000
27 | 891000| 918000 945000| 972000 999000|1026000(1053000|1080000(1107000| 1134000 1161000
28 | 924000| 952000 980000|1008000|1036000(1064000|1092000(1120000|1148000| 1176000( 1204000
29 | 957000| 986000(1015000|1044000(1073000|1102000( 1131000| 1160000( 1189000| 1218000 1247000
30 | 990000( 1020000| 1050000 1080000{ 1110000{ 1140000( 1170000| 1200000| 1230000| 1260000( 1290000
31 [1023000| 1054000| 1085000( 1116000| 1147000( 1178000 1209000| 1240000 1271000| 1302000| 1333000
32 |1056000( 1088000| 1120000 1152000| 1184000( 1216000| 1248000| 1280000| 1312000| 1344000( 1376000
33 [1089000| 1122000| 1155000 1188000| 1221000 1254000| 1287000| 1320000 1353000| 1386000| 1419000
34 11122000 1156000| 1190000| 1224000| 1258000( 1292000 1326000| 1360000| 1394000| 1428000 1462000
35 [1155000| 1190000| 1225000( 1260000| 1295000( 1330000| 1365000| 1400000( 1435000| 1470000| 1505000
36 [1188000| 1224000| 1260000( 1296000| 1332000( 1368000| 1404000| 1440000( 1476000| 1512000| 1548000
37 1221000 1258000| 1295000| 1332000| 1369000( 1406000( 1443000| 1480000| 1517000| 1554000 1591000
38 [1254000| 1292000| 1330000( 1368000| 1406000( 1444000| 1482000| 1520000( 1558000| 1596000| 1634000
39 |1287000( 1326000| 1365000| 1404000| 1443000( 1482000( 1521000| 1560000| 1599000| 1638000 1677000
40 |1320000( 1360000] 1400000( 1440000( 1480000| 1520000( 1560000| 1600000| 1640000{ 1680000| 1720000
41 | 1353000 1394000| 1435000( 1476000| 1517000 1558000| 1599000 1640000| 1681000 1722000| 1763000
Table 4-11 Debit and Credit Values
WEIGHT
FT 44000f 45000{ 46000] 47000| 48000 49000 50000|] 51000{ 52000| 53000( 54000
1 44000 45000 46000[ 47000 48000| 49000 50000f 51000/ 52000{ 53000| 54000
2 88000| 90000f 92000| 94000( 96000| 98000 100000| 102000( 104000| 106000| 108000
3 132000 135000 138000| 141000 144000 147000 150000| 153000| 156000| 159000 162000
4 | 176000 180000| 184000 188000 192000/ 196000( 200000| 204000| 208000 212000| 216000
5 220000 225000] 230000 235000| 240000 245000] 250000 255000| 260000 265000| 270000
6 | 264000 270000| 276000 282000| 288000| 294000 300000| 306000 312000| 318000| 324000
7 308000( 315000] 322000 329000| 336000 343000| 350000 357000| 364000 371000| 378000
8 | 352000 360000| 368000 376000| 384000| 392000 400000| 408000 416000| 424000 432000
9 | 396000( 405000| 414000 423000| 432000| 441000 450000] 459000( 468000| 477000| 486000
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Table 4-11 Debit and Credit Values (Cont.)

WEIGHT

44000

45000

46000

47000

48000

49000

50000

51000

52000

53000

54000

10

440000

450000

460000

470000

480000

490000

500000

510000

520000

530000

540000

11

484000

495000

506000

517000

528000

539000

550000

561000

572000

583000

594000

12

528000

540000

552000

564000

576000

588000

600000

612000

624000

636000

648000

13

572000

585000

598000

611000

624000

637000

650000

663000

676000

689000

702000

14

616000

630000

644000

658000

672000

686000

700000

714000

728000

742000

756000

15

660000

675000

690000

705000

720000

735000

750000

765000

780000

795000

810000

16

704000

720000

736000

752000

768000

784000

800000

816000

832000

848000

864000

17

748000

765000

782000

799000

816000

833000

850000

867000

884000

901000

918000

18

792000

810000

828000

846000

864000

882000

900000

918000

936000

954000

972000

19

836000

855000

874000

893000

912000

931000

950000

969000

988000

1007000

1026000

20

880000

900000

920000

940000

960000

980000

1000000

1020000

1040000

1060000

1080000

21

924000

945000

966000

987000

1008000

1029000

1050000

1071000

1092000

1113000

1134000

22

968000

990000

1012000

1034000

1056000

1078000

1100000

1122000

1144000

1166000

1188000

23

1012000

1035000

1058000

1081000

1104000

1127000

1150000

1173000

1196000

1219000

1242000

24

1056000

1080000

1104000

1128000

1152000

1176000

1200000

1224000

1248000

1272000

1296000

25

1100000

1125000

1150000

1175000

1200000

1225000

1250000

1275000

1300000

1325000

1350000

26

1144000

1170000

1196000

1222000

1248000

1274000

1300000

1326000

1352000

1378000

1404000

27

1188000

1215000

1242000

1269000

1296000

1323000

1350000

1377000

1404000

1431000

1458000

28

1232000

1260000

1288000

1316000

1344000

1372000

1400000

1428000

1456000

1484000

1512000

29

1276000

1305000

1334000

1363000

1392000

1421000

1450000

1479000

1508000

1537000

1566000

30

1320000

1350000

1380000

1410000

1440000

1470000

1500000

1530000

1560000

1590000

1620000

31

1364000

1395000

1426000

1457000

1488000

1519000

1550000

1581000

1612000

1643000

1674000

32

1408000

1440000

1472000

1504000

1536000

1568000

1600000

1632000

1664000

1696000

1728000

33

1452000

1485000

1518000

1551000

1584000

1617000

1650000

1683000

1716000

1749000

1782000

1496000

1530000

1564000

1598000

1632000

1666000

1700000

1734000

1768000

1802000

1836000

35

1540000

1575000

1610000

1645000

1680000

1715000

1750000

1785000

1820000

1855000

1890000

36

1584000

1620000

1656000

1692000

1728000

1764000

1800000

1836000

1872000

1908000

1944000

37

1628000

1665000

1702000

1739000

1776000

1813000

1850000

1887000

1924000

1961000

1998000

38

1672000

1710000

1748000

1786000

1824000

1862000

1900000

1938000

1976000

2014000

2052000

39

1716000

1755000

1794000

1833000

1872000

1911000

1950000

1989000

2028000

2067000

2106000
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Table 4-11 Debit and Credit Values (Cont.)

WEIGHT
FT 44000 45000 46000[ 47000 48000| 49000 50000f 51000/ 52000{ 53000| 54000
40 |1760000(1800000| 1840000 1880000| 1920000( 1960000 2000000{ 2040000| 2080000 2120000| 2160000
41 |1804000( 1845000] 1886000( 1927000 1968000 2009000( 2050000| 2091000| 2132000( 2173000| 2214000
Table 4-12 Debit and Credit Values
WEIGHT
FT 55000f 56000 57000 58000( 59000, 60000 61000 62000| 63000( 64000 65000
1 55000| 56000{ 57000| 58000f 59000/ 60000 61000 62000( 63000 64000 65000
2 | 110000 112000| 114000 116000| 118000| 120000 122000| 124000 126000| 128000 130000
3 165000 168000{ 171000| 174000| 177000| 180000 183000| 186000 189000| 192000 195000
4 | 220000 224000| 228000| 232000 236000| 240000 244000| 248000| 252000 256000| 260000
5 275000 280000| 285000 290000| 295000 300000| 305000 310000| 315000 320000| 325000
6 330000( 336000] 342000 348000| 354000 360000] 366000 372000| 378000 384000| 390000
7 | 385000 392000| 399000 406000| 413000| 420000 427000| 434000 441000| 448000| 455000
8 | 440000( 448000| 456000 464000| 472000 480000 488000| 496000| 504000| 512000 520000
9 | 495000 504000| 513000 522000| 531000| 540000 549000| 558000 567000| 576000| 585000
10 | 550000| 560000 570000| 580000 590000| 600000 610000{ 620000 630000| 640000| 650000
11 | 605000| 616000 627000| 638000 649000| 660000( 671000 682000| 693000 704000| 715000
12 | 660000| 672000 684000| 696000 708000/ 720000 732000| 744000| 756000 768000| 780000
13 | 715000| 728000 741000| 754000 767000| 780000 793000{ 806000 819000 832000| 845000
14 | 770000 784000| 798000| 812000 826000| 840000 854000 868000/ 882000( 896000| 910000
15 | 825000| 840000 855000| 870000 885000| 900000 915000 930000( 945000 960000| 975000
16 | 880000 896000| 912000{ 928000 944000| 960000( 976000| 992000|1008000(1024000|1040000
17 | 935000] 952000 969000| 986000(1003000| 1020000 1037000|1054000( 1071000| 1088000 1105000
18 | 990000| 1008000( 1026000| 1044000( 1062000| 1080000 1098000| 1116000 1134000| 1152000| 1170000
19 |1045000| 1064000 1083000| 1102000( 1121000| 1140000 1159000| 1178000| 1197000( 1216000| 1235000
20 |1100000| 1120000( 1140000| 1160000( 1180000| 1200000( 1220000| 1240000( 1260000| 1280000 1300000
21 |1155000|1176000( 1197000| 1218000| 1239000( 1260000| 1281000( 1302000| 1323000| 1344000( 1365000
22 |1210000| 1232000 1254000| 1276000( 1298000| 1320000 1342000| 1364000 1386000| 1408000| 1430000
23 |1265000| 1288000 1311000| 1334000| 1357000 1380000| 1403000( 1426000| 1449000/ 1472000 1495000
24 |1320000] 1344000( 1368000| 1392000| 1416000( 1440000| 1464000( 1488000| 1512000| 1536000( 1560000
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Table 4-12 Debit and Credit Values (Cont.)

WEIGHT

55000

56000

57000

58000

59000

60000

61000

62000

63000

64000

65000

25

1375000

1400000

1425000

1450000

1475000

1500000

1525000

1550000

1575000

1600000

1625000

26

1430000

1456000

1482000

1508000

1534000

1560000

1586000

1612000

1638000

1664000

1690000

27

1485000

1512000

1539000

1566000

1593000

1620000

1647000

1674000

1701000

1728000

1755000

28

1540000

1568000

1596000

1624000

1652000

1680000

1708000

1736000

1764000

1792000

1820000

29

1595000

1624000

1653000

1682000

1711000

1740000

1769000

1798000

1827000

1856000

1885000

30

1650000

1680000

1710000

1740000

1770000

1800000

1830000

1860000

1890000

1920000

1950000

31

1705000

1736000

1767000

1798000

1829000

1860000

1891000

1922000

1953000

1984000

2015000

32

1760000

1792000

1824000

1856000

1888000

1920000

1952000

1984000

2016000

2048000

2080000

33

1815000

1848000

1881000

1914000

1947000

1980000

2013000

2046000

2079000

2112000

2145000

1870000

1904000

1938000

1972000

2006000

2040000

2074000

2108000

2142000

2176000

2210000

35

1925000

1960000

1995000

2030000

2065000

2100000

2135000

2170000

2205000

2240000

2275000

36

1980000

2016000

2052000

2088000

2124000

2160000

2196000

2232000

2268000

2304000

2340000

37

2035000

2072000

2109000

2146000

2183000

2220000

2257000

2294000

2331000

2368000

2405000

38

2090000

2128000

2166000

2204000

2242000

2280000

2318000

2356000

2394000

2432000

2470000

39

2145000

2184000

2223000

2262000

2301000

2340000

2379000

2418000

2457000

2496000

2535000

40

2200000

2240000

2280000

2320000

2360000

2400000

2440000

2480000

2520000

2560000

2600000

2255000

2296000

2337000

2378000

2419000

2460000

2501000

2542000

2583000

2624000

2665000

Table 4-13 Debit and Credit Values

WEIGHT

66000

67000

68000

69000

70000

71000

72000

73000

74000

75000

76000

66000

67000

68000

69000

70000

71000

72000

73000

74000

75000

76000

132000

134000

136000

138000

140000

142000

144000

146000

148000

150000

152000

198000

201000

204000

207000

210000

213000

216000

219000

222000

225000

228000

264000

268000

272000

276000

280000

284000

288000

292000

296000

300000

304000

330000

335000

340000

345000

350000

355000

360000

365000

370000

375000

380000

396000

402000

408000

414000

420000

426000

432000

438000

444000

450000

456000

462000

469000

476000

483000

490000

497000

504000

511000

518000

525000

532000

528000

536000

544000

552000

560000

568000

576000

584000

592000

600000

608000

olo|~N|lo|lu(sr|w| |+ ]

594000

603000

612000

621000

630000

639000

648000

657000

666000

675000

684000
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Table 4-13 Debit and Credit Values (Cont.)

WEIGHT

FT

66000

67000

68000

69000

70000

71000

72000

73000

74000

75000

76000

10

660000

670000

680000

690000

700000

710000

720000

730000

740000

750000

760000

11

726000

737000

748000

759000

770000

781000

792000

803000

814000

825000

836000

12

792000

804000

816000

828000

840000

852000

864000

876000

888000

900000

912000

13

858000

871000

884000

897000

910000

923000

936000

949000

962000

975000

988000

14

924000

938000

952000

966000

980000

994000

1008000

1022000

1036000

1050000

1064000

15

990000

1005000

1020000

1035000

1050000

1065000

1080000

1095000

1110000

1125000

1140000

16

1056000

1072000

1088000

1104000

1120000

1136000

1152000

1168000

1184000

1200000

1216000

17

1122000

1139000

1156000

1173000

1190000

1207000

1224000

1241000

1258000

1275000

1292000

18

1188000

1206000

1224000

1242000

1260000

1278000

1296000

1314000

1332000

1350000

1368000

19

1254000

1273000

1292000

1311000

1330000

1349000

1368000

1387000

1406000

1425000

1444000

20

1320000

1340000

1360000

1380000

1400000

1420000

1440000

1460000

1480000

1500000

1520000

21

1386000

1407000

1428000

1449000

1470000

1491000

1512000

1533000

1554000

1575000

1596000

22

1452000

1474000

1496000

1518000

1540000

1562000

1584000

1606000

1628000

1650000

1672000

23

1518000

1541000

1564000

1587000

1610000

1633000

1656000

1679000

1702000

1725000

1748000

24

1584000

1608000

1632000

1656000

1680000

1704000

1728000

1752000

1776000

1800000

1824000

25

1650000

1675000

1700000

1725000

1750000

1775000

1800000

1825000

1850000

1875000

1900000

26

1716000

1742000

1768000

1794000

1820000

1846000

1872000

1898000

1924000

1950000

1976000

27

1782000

1809000

1836000

1863000

1890000

1917000

1944000

1971000

1998000

2025000

2052000

28

1848000

1876000

1904000

1932000

1960000

1988000

2016000

2044000

2072000

2100000

2128000

29

1914000

1943000

1972000

2001000

2030000

2059000

2088000

2117000

2146000

2175000

2204000

30

1980000

2010000

2040000

2070000

2100000

2130000

2160000

2190000

2220000

2250000

2280000

31

2046000

2077000

2108000

2139000

2170000

2201000

2232000

2263000

2294000

2325000

2356000

32

2112000

2144000

2176000

2208000

2240000

2272000

2304000

2336000

2368000

2400000

2432000

33

2178000

2211000

2244000

2277000

2310000

2343000

2376000

2409000

2442000

2475000

2508000

2244000

2278000

2312000

2346000

2380000

2414000

2448000

2482000

2516000

2550000

2584000

35

2310000

2345000

2380000

2415000

2450000

2485000

2520000

2555000

2590000

2625000

2660000

36

2376000

2412000

2448000

2484000

2520000

2556000

2592000

2628000

2664000

2700000

2736000

37

2442000

2479000

2516000

2553000

2590000

2627000

2664000

2701000

2738000

2775000

2812000

38

2508000

2546000

2584000

2622000

2660000

2698000

2736000

2774000

2812000

2850000

2888000

39

2574000

2613000

2652000

2691000

2730000

2769000

2808000

2847000

2886000

2925000

2964000

Revision 2

4-29



SI9LCA-AA-SSM-050

Table 4-13 Debit and Credit Values (Cont.)

WEIGHT

66000

67000

68000

69000

70000

71000

72000

73000

74000

75000

76000

40

2640000

2680000

2720000

2760000

2800000

2840000

2880000

2920000

2960000

3000000

3040000

2706000

2747000

2788000

2829000

2870000

2911000

2952000

2993000

3034000

3075000

3116000

Table 4-14 Debit and Credit Values

WEIGHT

77000

78000

79000

80000

81000

82000

83000

84000

85000

86000

87000

77000

78000

79000

80000

81000

82000

83000

84000

85000

86000

87000

154000

156000

158000

160000

162000

164000

166000

168000

170000

172000

174000

231000

234000

237000

240000

243000

246000

249000

252000

255000

258000

261000

308000

312000

316000

320000

324000

328000

332000

336000

340000

344000

348000

385000

390000

395000

400000

405000

410000

415000

420000

425000

430000

435000

462000

468000

474000

480000

486000

492000

498000

504000

510000

516000

522000

539000

546000

553000

560000

567000

574000

581000

588000

595000

602000

609000

616000

624000

632000

640000

648000

656000

664000

672000

680000

688000

696000

693000

702000

711000

720000

729000

738000

747000

756000

765000

774000

783000

770000

780000

790000

800000

810000

820000

830000

840000

850000

860000

870000

847000

858000

869000

880000

891000

902000

913000

924000

935000

946000

957000

924000

936000

948000

960000

972000

984000

996000

1008000

1020000

1032000

1044000

1001000

1014000

1027000

1040000

1053000

1066000

1079000

1092000

1105000

1118000

1131000

1078000

1092000

1106000

1120000

1134000

1148000

1162000

1176000

1190000

1204000

1218000

1155000

1170000

1185000

1200000

1215000

1230000

1245000

1260000

1275000

1290000

1305000

1232000

1248000

1264000

1280000

1296000

1312000

1328000

1344000

1360000

1376000

1392000

1309000

1326000

1343000

1360000

1377000

1394000

1411000

1428000

1445000

1462000

1479000

1386000

1404000

1422000

1440000

1458000

1476000

1494000

1512000

1530000

1548000

1566000

1463000

1482000

1501000

1520000

1539000

1558000

1577000

1596000

1615000

1634000

1653000

1540000

1560000

1580000

1600000

1620000

1640000

1660000

1680000

1700000

1720000

1740000

1617000

1638000

1659000

1680000

1701000

1722000

1743000

1764000

1785000

1806000

1827000

1694000

1716000

1738000

1760000

1782000

1804000

1826000

1848000

1870000

1892000

1914000

1771000

1794000

1817000

1840000

1863000

1886000

1909000

1932000

1955000

1978000

2001000

1848000

1872000

1896000

1920000

1944000

1968000

1992000

2016000

2040000

2064000

2088000
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Table 4-14 Debit and Credit Values (Cont.)

WEIGHT

77000

78000

79000

80000 81000 82000| 83000{ 84000

85000

86000

87000

25

1925000

1950000

1975000

2000000] 2025000(2050000| 2075000] 2100000

2125000

2150000

2175000

26

2002000

2028000

2054000

2080000( 2106000| 2132000( 2158000| 2184000

2210000

2236000

2262000

27

2079000

2106000

2133000

2160000] 2187000(2214000| 2241000| 2268000

2295000

2322000

2349000

28

2156000

2184000

2212000

2240000( 2268000| 2296000( 2324000| 2352000

2380000

2408000

2436000

29

2233000

2262000

2291000

2320000] 2349000( 2378000| 2407000| 2436000

2465000

2494000

2523000

30

2310000

2340000

2370000

2400000] 2430000 2460000| 2490000| 2520000

2550000

2580000

2610000

31

2387000

2418000

2449000

2480000( 2511000 2542000( 2573000| 2604000

2635000

2666000

2697000

32

2464000

2496000

2528000

2560000] 2592000( 2624000| 2656000| 2688000

2720000

2752000

2784000

33

2541000

2574000

2607000

2640000( 2673000| 2706000( 2739000| 2772000

2805000

2838000

2871000

2618000

2652000

2686000

2720000] 2754000( 2788000| 2822000| 2856000

2890000

2924000

2958000

35

2695000

2730000

2765000

2800000( 2835000| 2870000( 2905000| 2940000

2975000

3010000

3045000

36

2772000

2808000

2844000

2880000( 2916000| 2952000 2988000| 3024000

3060000

3096000

3132000

37

2849000

2886000

2923000

2960000] 2997000 3034000| 3071000 3108000

3145000

3182000

3219000

38

2926000

2964000

3002000

3040000( 3078000| 3116000| 3154000( 3192000

3230000

3268000

3306000

39

3003000

3042000

3081000

3120000( 3159000 3198000| 3237000( 3276000

3315000

3354000

3393000

40

3080000

3120000

3160000

3200000| 3240000( 3280000 3320000| 3360000

3400000

3440000

3480000

41

3157000

3198000

3239000

3280000( 3321000| 3362000| 3403000( 3444000

3485000

3526000

3567000

Table 4-15 Debit and Credit Values

WEIGHT

M
—

88000

89000

90000

91000 92000| 93000[ 94000f 95000

96000

97000

98000

88000

89000

90000

91000f 92000{ 93000{ 94000( 95000

96000

97000

98000

176000

178000

180000

182000 184000| 186000( 188000( 190000

192000

194000

196000

264000

267000

270000

273000| 276000 279000| 282000 285000

288000

291000

294000

352000

356000

360000

364000 368000 372000 376000 380000

384000

388000

392000

440000

445000

450000

455000| 460000 465000 470000| 475000

480000

485000

490000

528000

534000

540000

546000 552000 558000 564000 570000

576000

582000

588000

616000

623000

630000

637000| 644000( 651000| 658000 665000

672000

679000

686000

704000

712000

720000

728000| 736000 744000 752000 760000

768000

776000

784000

Ol |IN|[O|JO | |[WIN|F

792000

801000

810000

819000( 828000| 837000| 846000 855000

864000

873000

882000
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Table 4-15 Debit and Credit Values (Cont.)

WEIGHT

88000

89000

90000

91000

92000

93000

94000

95000

96000

97000

98000

10

880000

890000

900000

910000

920000

930000

940000

950000

960000

970000

980000

11

968000

979000

990000

1001000

1012000

1023000

1034000

1045000

1056000

1067000

1078000

12

1056000

1068000

1080000

1092000

1104000

1116000

1128000

1140000

1152000

1164000

1176000

13

1144000

1157000

1170000

1183000

1196000

1209000

1222000

1235000

1248000

1261000

1274000

14

1232000

1246000

1260000

1274000

1288000

1302000

1316000

1330000

1344000

1358000

1372000

15

1320000

1335000

1350000

1365000

1380000

1395000

1410000

1425000

1440000

1455000

1470000

16

1408000

1424000

1440000

1456000

1472000

1488000

1504000

1520000

1536000

1552000

1568000

17

1496000

1513000

1530000

1547000

1564000

1581000

1598000

1615000

1632000

1649000

1666000

18

1584000

1602000

1620000

1638000

1656000

1674000

1692000

1710000

1728000

1746000

1764000

19

1672000

1691000

1710000

1729000

1748000

1767000

1786000

1805000

1824000

1843000

1862000

20

1760000

1780000

1800000

1820000

1840000

1860000

1880000

1900000

1920000

1940000

1960000

21

1848000

1869000

1890000

1911000

1932000

1953000

1974000

1995000

2016000

2037000

2058000

22

1936000

1958000

1980000

2002000

2024000

2046000

2068000

2090000

2112000

2134000

2156000

23

2024000

2047000

2070000

2093000

2116000

2139000

2162000

2185000

2208000

2231000

2254000

24

2112000

2136000

2160000

2184000

2208000

2232000

2256000

2280000

2304000

2328000

2352000

25

2200000

2225000

2250000

2275000

2300000

2325000

2350000

2375000

2400000

2425000

2450000

26

2288000

2314000

2340000

2366000

2392000

2418000

2444000

2470000

2496000

2522000

2548000

27

2376000

2403000

2430000

2457000

2484000

2511000

2538000

2565000

2592000

2619000

2646000

28

2464000

2492000

2520000

2548000

2576000

2604000

2632000

2660000

2688000

2716000

2744000

29

2552000

2581000

2610000

2639000

2668000

2697000

2726000

2755000

2784000

2813000

2842000

30

2640000

2670000

2700000

2730000

2760000

2790000

2820000

2850000

2880000

2910000

2940000

31

2728000

2759000

2790000

2821000

2852000

2883000

2914000

2945000

2976000

3007000

3038000

32

2816000

2848000

2880000

2912000

2944000

2976000

3008000

3040000

3072000

3104000

3136000

33

2904000

2937000

2970000

3003000

3036000

3069000

3102000

3135000

3168000

3201000

3234000

2992000

3026000

3060000

3094000

3128000

3162000

3196000

3230000

3264000

3298000

3332000

35

3080000

3115000

3150000

3185000

3220000

3255000

3290000

3325000

3360000

3395000

3430000

36

3168000

3204000

3240000

3276000

3312000

3348000

3384000

3420000

3456000

3492000

3528000

37

3256000

3293000

3330000

3367000

3404000

3441000

3478000

3515000

3552000

3589000

3626000

38

3344000

3382000

3420000

3458000

3496000

3534000

3572000

3610000

3648000

3686000

3724000

39

3432000

3471000

3510000

3549000

3588000

3627000

3666000

3705000

3744000

3783000

3822000
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Table 4-15 Debit and Credit Values (Cont.)

WEIGHT

FT

88000

89000

90000

91000

92000

93000

94000

95000

96000

97000

98000

40

3520000

3560000

3600000

3640000

3680000

3720000

3760000

3800000

3840000

3880000

3920000

41

3608000

3649000

3690000

3731000

3772000

3813000

3854000

3895000

3936000

3977000

4018000

Table 4-16 Debit and Credit Values

WEIGHT

M
—

99000

100000

101000

102000

103000

104000

105000

106000

107000

108000

109000

99000

100000

101000

102000

103000

104000

105000

106000

107000

108000

109000

198000

200000

202000

204000

206000

208000

210000

212000

214000

216000

218000

297000

300000

303000

306000

309000

312000

315000

318000

321000

324000

327000

396000

400000

404000

408000

412000

416000

420000

424000

428000

432000

436000

495000

500000

505000

510000

515000

520000

525000

530000

535000

540000

545000

594000

600000

606000

612000

618000

624000

630000

636000

642000

648000

654000

693000

700000

707000

714000

721000

728000

735000

742000

749000

756000

763000

792000

800000

808000

816000

824000

832000

840000

848000

856000

864000

872000

Ol |N|[ojO |~ |[W|IN|F

891000

900000

909000

918000

927000

936000

945000

954000

963000

972000

981000

=
o

990000

1000000

1010000

1020000

1030000

1040000

1050000

1060000

1070000

1080000

1090000

=
=

1089000

1100000

1111000

1122000

1133000

1144000

1155000

1166000

1177000

1188000

1199000

[EEN
N

1188000

1200000

1212000

1224000

1236000

1248000

1260000

1272000

1284000

1296000

1308000

[EEN
w

1287000

1300000

1313000

1326000

1339000

1352000

1365000

1378000

1391000

1404000

1417000

[EEN
N

1386000

1400000

1414000

1428000

1442000

1456000

1470000

1484000

1498000

1512000

1526000

[EEN
(3]

1485000

1500000

1515000

1530000

1545000

1560000

1575000

1590000

1605000

1620000

1635000

=
(2]

1584000

1600000

1616000

1632000

1648000

1664000

1680000

1696000

1712000

1728000

1744000

[EEN
~

1683000

1700000

1717000

1734000

1751000

1768000

1785000

1802000

1819000

1836000

1853000

[EEN
(o]

1782000

1800000

1818000

1836000

1854000

1872000

1890000

1908000

1926000

1944000

1962000

[EEN
(]

1881000

1900000

1919000

1938000

1957000

1976000

1995000

2014000

2033000

2052000

2071000

N
o

1980000

2000000

2020000

2040000

2060000

2080000

2100000

2120000

2140000

2160000

2180000

N
=

2079000

2100000

2121000

2142000

2163000

2184000

2205000

2226000

2247000

2268000

2289000

N
N

2178000

2200000

2222000

2244000

2266000

2288000

2310000

2332000

2354000

2376000

2398000

N
w

2277000

2300000

2323000

2346000

2369000

2392000

2415000

2438000

2461000

2484000

2507000

N
N

2376000

2400000

2424000

2448000

2472000

2496000

2520000

2544000

2568000

2592000

2616000
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Table 4-16 Debit and Credit Values (Cont.)

WEIGHT

99000

100000

101000

102000

103000

104000

105000

106000

107000

108000

109000

25

2475000

2500000

2525000

2550000

2575000

2600000

2625000

2650000

2675000

2700000

2725000

26

2574000

2600000

2626000

2652000

2678000

2704000

2730000

2756000

2782000

2808000

2834000

27

2673000

2700000

2727000

2754000

2781000

2808000

2835000

2862000

2889000

2916000

2943000

28

2772000

2800000

2828000

2856000

2884000

2912000

2940000

2968000

2996000

3024000

3052000

29

2871000

2900000

2929000

2958000

2987000

3016000

3045000

3074000

3103000

3132000

3161000

30

2970000

3000000

3030000

3060000

3090000

3120000

3150000

3180000

3210000

3240000

3270000

31

3069000

3100000

3131000

3162000

3193000

3224000

3255000

3286000

3317000

3348000

3379000

32

3168000

3200000

3232000

3264000

3296000

3328000

3360000

3392000

3424000

3456000

3488000

33

3267000

3300000

3333000

3366000

3399000

3432000

3465000

3498000

3531000

3564000

3597000

3366000

3400000

3434000

3468000

3502000

3536000

3570000

3604000

3638000

3672000

3706000

35

3465000

3500000

3535000

3570000

3605000

3640000

3675000

3710000

3745000

3780000

3815000

36

3564000

3600000

3636000

3672000

3708000

3744000

3780000

3816000

3852000

3888000

3924000

37

3663000

3700000

3737000

3774000

3811000

3848000

3885000

3922000

3959000

3996000

4033000

38

3762000

3800000

3838000

3876000

3914000

3952000

3990000

4028000

4066000

4104000

4142000

39

3861000

3900000

3939000

3978000

4017000

4056000

4095000

4134000

4173000

4212000

4251000

40

3960000

4000000

4040000

4080000

4120000

4160000

4200000

4240000

4280000

4320000

4360000

4059000

4100000

4141000

4182000

4223000

4264000

4305000

4346000

4387000

4428000

4469000

Table 4-17 Debit and Credit Values

WEIGHT

110000

111000

112000

113000

114000

115000

116000

117000

118000

119000

120000

110000

111000

112000

113000

114000

115000

116000

117000

118000

119000

120000

220000

222000

224000

226000

228000

230000

232000

234000

236000

238000

240000

330000

333000

336000

339000

342000

345000

348000

351000

354000

357000

360000

440000

444000

448000

452000

456000

460000

464000

468000

472000

476000

480000

550000

555000

560000

565000

570000

575000

580000

585000

590000

595000

600000

660000

666000

672000

678000

684000

690000

696000

702000

708000

714000

720000

770000

777000

784000

791000

798000

805000

812000

819000

826000

833000

840000

880000

888000

896000

904000

912000

920000

928000

936000

944000

952000

960000

olo|~N|lo|lu(sr|w| |+ ]

990000

999000

1008000

1017000

1026000

1035000

1044000

1053000

1062000

1071000

1080000
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Table 4-17 Debit and Credit Values (Cont.)

WEIGHT

FT

110000

111000

112000

113000

114000

115000

116000

117000

118000

119000

120000

10

1100000

1110000

1120000

1130000

1140000

1150000

1160000

1170000

1180000

1190000

1200000

11

1210000

1221000

1232000

1243000

1254000

1265000

1276000

1287000

1298000

1309000

1320000

12

1320000

1332000

1344000

1356000

1368000

1380000

1392000

1404000

1416000

1428000

1440000

13

1430000

1443000

1456000

1469000

1482000

1495000

1508000

1521000

1534000

1547000

1560000

14

1540000

1554000

1568000

1582000

1596000

1610000

1624000

1638000

1652000

1666000

1680000

15

1650000

1665000

1680000

1695000

1710000

1725000

1740000

1755000

1770000

1785000

1800000

16

1760000

1776000

1792000

1808000

1824000

1840000

1856000

1872000

1888000

1904000

1920000

17

1870000

1887000

1904000

1921000

1938000

1955000

1972000

1989000

2006000

2023000

2040000

18

1980000

1998000

2016000

2034000

2052000

2070000

2088000

2106000

2124000

2142000

2160000

19

2090000

2109000

2128000

2147000

2166000

2185000

2204000

2223000

2242000

2261000

2280000

20

2200000

2220000

2240000

2260000

2280000

2300000

2320000

2340000

2360000

2380000

2400000

21

2310000

2331000

2352000

2373000

2394000

2415000

2436000

2457000

2478000

2499000

2520000

22

2420000

2442000

2464000

2486000

2508000

2530000

2552000

2574000

2596000

2618000

2640000

23

2530000

2553000

2576000

2599000

2622000

2645000

2668000

2691000

2714000

2737000

2760000

24

2640000

2664000

2688000

2712000

2736000

2760000

2784000

2808000

2832000

2856000

2880000

25

2750000

2775000

2800000

2825000

2850000

2875000

2900000

2925000

2950000

2975000

3000000

26

2860000

2886000

2912000

2938000

2964000

2990000

3016000

3042000

3068000

3094000

3120000

27

2970000

2997000

3024000

3051000

3078000

3105000

3132000

3159000

3186000

3213000

3240000

28

3080000

3108000

3136000

3164000

3192000

3220000

3248000

3276000

3304000

3332000

3360000

29

3190000

3219000

3248000

3277000

3306000

3335000

3364000

3393000

3422000

3451000

3480000

30

3300000

3330000

3360000

3390000

3420000

3450000

3480000

3510000

3540000

3570000

3600000

31

3410000

3441000

3472000

3503000

3534000

3565000

3596000

3627000

3658000

3689000

3720000

32

3520000

3552000

3584000

3616000

3648000

3680000

3712000

3744000

3776000

3808000

3840000

33

3630000

3663000

3696000

3729000

3762000

3795000

3828000

3861000

3894000

3927000

3960000

3740000

3774000

3808000

3842000

3876000

3910000

3944000

3978000

4012000

4046000

4080000

35

3850000

3885000

3920000

3955000

3990000

4025000

4060000

4095000

4130000

4165000

4200000

36

3960000

3996000

4032000

4068000

4104000

4140000

4176000

4212000

4248000

4284000

4320000

37

4070000

4107000

4144000

4181000

4218000

4255000

4292000

4329000

4366000

4403000

4440000

38

4180000

4218000

4256000

4294000

4332000

4370000

4408000

4446000

4484000

4522000

4560000

39

4290000

4329000

4368000

4407000

4446000

4485000

4524000

4563000

4602000

4641000

4680000
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Table 4-17 Debit and Credit Values (Cont.)

WEIGHT
FT | 110000{ 111000 112000 113000| 114000 115000| 116000( 117000| 118000 119000| 120000
40 |4400000|4440000(4480000( 4520000| 4560000{ 4600000| 4640000| 4680000( 4720000] 4760000 4800000
41 |4510000|4551000(4592000( 4633000| 4674000| 4715000| 4756000( 4797000| 4838000( 4879000| 4920000
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c. Placement for Single Item of Cargo. For asingle item of cargo, such as, atank, or other high
weight vehicle or high volume piece of cargo it is not necessary to calculate the debit and credit
values. In this case, simply place the CG of the vehicle or cargo over the intersection of the
cargo LCG and TCG point. When the crew position is used, it will provide a credit value above
10,000. However, fuel transfer may be used to balance the craft under these conditions.

d. CG of Craft Location for Crew, Passengers, and Cold Weather Kit. Correct weight and balance
of all cargo must be included in the load planning process to get correct LCAC weight and
balance. While procedures for loading the cargo deck are covered separately, there are three
items which increase the weight of the craft and affect balance, for which fixed CG locations
are known. These three items are crew, passengers, and the craft cold weather kit. These
positions have already been identified and are listed in Table 4-18. The LCG position is listed
in feet from the FP and are marked on the cargo deck worksheet. The TCG location which is
listed in inches from centerline is provided for information only and is not used in the debit and
credit process. Crew and passengers weights will vary for each load while the cold weather kit
weighs 2,600 pounds. The data in Table 4-18 should be used to calculate the debit and credit
values for the crew, passengers and the cold weather Kkit.

Table 4-18 Fixed CG Locations for Crew, Passengers, and Cold Weather Kit

LCG (AFT TCG (FROM
OF FP) CENTERLINE) WEIGHT
Crew 16 feet 35 inches sthd Variable (5 man crew 1000 Ib)
Passenger 18 feet 212 inches port Variable
Cold Weather Kit 52 feet 6 inches stbd 2600 Ibs

4-2.8.4. Sample Load Problem For Multiple Cargo ltems:

E0640 105 towed howitzers, (2) D1158 HMMWYV and 1 B2565 forklift.

a. STEP 1. Determine total cargo weight and CG of all cargo. See Table 4-19

4-38

Table 4-19 Sample Load Problem For Multiple Cargo Items

Number Item Weight CG
2 D1059 2x31800 = 63600 Ibs| 123" from front axle
2 E0640 2 x 4900 = 9800 Ibs | 180" aft of lunette
2 D1158 2 x 7900 = 15600 Ibs | 84" front axle
(loaded)
B2565 1 x 8200 = 8200 Ibs | 47" from front axle
5 Crew 5x 200 = 1000 Ibs | 16’ aft of FP
Total Cargo Weight = 98200
Ibs

Load (2) D1059 5-ton trucks with (2)
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b. STEP 2. Determine lightship weight, LCG and TCG (from craft log). See Table 4-20

Table 4-20 Sample: Determine Lightship Weight, LCG and TCG

LCAC Weight LCG TCG
64 205700 Ibs 501" 6" stbd

c. STEP 3. Determine Longitudinal and Transverse Cargo Load Centers. Refer to Figure Table

4-21.
Crafi CG Optimal CG Longitudinal Carge
a01 487 Load Center
P T —
Craft weight Cargo weight
205,700 Ihs 98,200 1hs

Table 4-21 Calculate Values

Calculations
205700x 14 =  (X)98200
2879800 = 98200X
29.3 = X
or
29 = X

Longitudinal cargo load center is 487-29 = 458
Converted to feet, 458 inches - 38.17 feet or 38 feet
Mark cargo deck worksheet at 38 feet aft of FP

NOTE

Transverse Cargo Load Center is not calculated due to the
large cargo load size leaving no room for movement.

d. STEP4. Spot cargo on the cargo deck worksheet, keeping track of debits and credits while
ensuring the cargo can be properly restrained.
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NOTE

Prior to loading an LCAC, the loadmaster should make a
tentative plan for location of cargo on the cargo deck to
ensure it will fit and can be loaded. If adjustments are
required, they should be made before calculating, debit and
credit values. The final location of cargo may have to be
adjusted to get the debit and credit values equal to 0 or
dlightly positive, but not more than +10,000.

Using the above process, the (2) D1059 5-ton trucks with attached (2) E0640 105 towed
howitzers are placed in the port and starboard lanes (facing forward). The remaining, (3)
vehicles will be placed in the center lane in the following order: (1) D1158 HMMWYV (facing
aft) in the aft portion of the lane, (1) B2565 forklift (facing forward) in the center of the center
lane and the other (1) D1158 HMMWYV (facing forward) in the forward portion of the lane.
Since the load fits on the deck and can be properly restrained and all vehicle CGs are known,
the exact placement can now be made and debit and credit values calcul ated.

1.

The fixed crew location CG is spotted first.

* The cargo deck worksheet is marked with the crew weight of the fixed crew
location and the debit/credit is determined from the table and listed as shown
in Plan View 1 Figure 4-10.

Thetwo pairs of D1059 trucks and E0640 Howitzers are spotted next in the outboard lanes.

» Theinitial spotting locations of the trucks are shown to be 5 feet forward of the
Longitudinal Cargo Load Center. Since the trucks are towing the Howitzers their
location has now been determined as well, see Plan View 2 Figure 4-11.

The 3 remaining vehicles are going to be spotted in the center lane.

NOTE

A rough estimate of the total length of the three vehicles
shows that one of them must be spotted forward of the
Longitudinal Cargo Load Center. This will increase the
credits of the load so the other two vehicles should be
spaced far enough aft of the cargo load center to reduce
the credits to near zero.

* One of the2 HMMWYV’s is spotted with its CG 25 feet aft of the Longitudinal
Cargo Load Center, as shown in Plan View 3 Figure 4-12.

The second of the 2 HMMWYV’s is spotted forward of the Longitudinal Cargo Load
Center to create a positive number of credits so the final item (forklift) will be able to
balance the load as shown in Plan View 4 Figure 4-13.

Revision 2



SI9LCA-AA-SSM-050

5. Thefinal vehicle to be spotted is the forklift. A debit of 42,000 is required to balance the
load. Looking down the 8,000 pound (forklift weight) column, a 42,000 debit is not there,
the closest debit is 40,000 which would produce atotal of +2,000 credits which iswithin
the acceptable range. The 40,000 debit is read over to the end of the row to locate the
correct spotting distance which is determined to be 5 ft, see Plan View 5 Figure 4-14.

e. STEPS. Total al debits and credits on the sample LCAC cargo load plan (Figure 4-15). Ensure
the sum of all debits and creditsis equal to 0 or slightly positive (+10,000 or less).

f.  STEP 6. Use the completed cargo deck worksheet to spot the vehicles on the craft. Once the
craft is loaded, add the cargo deck worksheet to your file of cargo layouts.

g. While this completes the loading process, it should be pointed out that it thisis arepetitive
process. Therefore, it is necessary to spot the cargo and figure the debits and credits and then
respot and refigure the debits and credits until the load is balanced. For thisload, a TCG value
was not calculated, due to space restrictions prevent offsetting this cargo to the port side.
Therefore, if transverse craft balancing is required it must be accomplished with fuel transfer.
For heavy single vehicle |oads such as tanks, TCG balancing of the load should be compl eted.

% ONGITUDINAL CARGO LOAD CENTER O

DEBITS /CREDITS
CREW — +22000

Vi
22’ N

— o

TO CG OF CREW 0

Figure 4-10 Plan View 1
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0
~ | -LONGITUDINAL CARGO LOAD CENTER
22' TO CG OF HOWITZER —
]
i@ ufiii} o
5 TO CG OF TRUCKS
CREW
2 X D1059
- ] - ] - o ] - o ] 2 X E0640
(O] e ®
Figure 4-11 Plan View 2
| LONGITUDINAL CARGO LOAD CENTER
22' TO CG OF HOWITZE i
-
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Figure 4-12 Plan View 3
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Figure 4-13 Plan View 4
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